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GENERAL MEETINGS FOR SCIENTIFIC BUSINESS 


OF THE 


ZOOLOGICAL SOCIETT OF LONDON. 

1906, Vol. I. (January to April). 


January 16, 1906. 

Howard Sauxders, Esq., Vice-President, 
in the Chair. 

The Beci*eta,i*y read the following report on the additions that 
had been made to the Society’s Menagerie in December 1905:— 

The registei*ed additions to the Society’s Menagerie during the 
month of Decendier w’ere 203 in number. Of these 26 w'ere acquired 
by presentation and 25 by purchase, 108 were received on deposit, 
42 hj exchange, and 2 were born in tlie Gardens. The total 
numlier of departures during the same peiiod, by death and 
i‘einovals, was 182. 

Amongst the additions special attention may be directed to ;— 

An Agile Gibbon [Ilylohates a(jilis)^h'om Sumatra, deposited on 
Dec. IGth. 

A Oi'oss’s Guenon {{Jercopithecus crossi\ from the Cameroons, 
deposited on Dec. 29th. Kew to the Collection. 

A Ghysbok {Xototragm omlmiotis)^ from South Africa, deposited 
on Dee. 18th. 

A Snowy Owl (^Xyctea scandiaca)^ from Ai‘etic Europe, purchased 
on Dec. 16th. 

A Madagascar Tree-Boa {CoraUus madagastwriensis), deposited 
on Dec. 19tli. 


The Secretary also exhibited a series of photographs of the Red 
Proc. Zoom Soc.—1906, Yol. I. Ko, I. 1 
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Deer illustrating tlie growtli of tlie antlers, wliicli bad been pre¬ 
sented to the 8oc*iety Ipy IMr. AValter Winans, F.Z.8. 


Prof. E. A. i\[iiic‘liin, F.Z.S., exhibited a living speciineii of a 
Lemur (Galago) wliicli lie bad brought borne with biui froui 
Entebbe, Uganda. 


Dr. F. G. D. Drewitt, F.Z.S., exbiliited, and made remarks upon, 
a white variety of the Common Mole. 


]\[r. Oldfield Tiiomas, F.Pt.S., exhilfited the skull of a female 
Forest-Pig {Ilgloclaira.s), which had lieeii received from IVlr. G. L. 
Bates, wlio had o])tainedit from natives of the Ja River, Oameroons, 
thus confirming therepoids already jaddished'-’ as to tlie occurrence 
of i/yoc/mmns on the west side of Africa. It was to be noticeil, 
however, that tlie Ja River was not on the West Coast watershed, 
but rose some 15L) miles inland and fiowed eastwards to join the 
general Congo system by way of the Ryoko and Sanga tributaries; 
so that this place wms the furthest westward point of the true 
Congo basin, slightly further west in lat. 3° U. than even the 
main mouth in 6^ S. It was therefore ipiite likely to be the 
western limit of the genus Hglochteriis. 

On comparing the skull of the Ja pig with those from Central 
and East Africa already in tlie Museum, now niimhering five of 
difterent ages and sexes t, Mr, Thomas had come to the conclusion 
that it could not be assigned to the same species, on account of its 
much smaller teeth, and therefore proposed to call it Ilglochmno^ 
7amaiort (Thomas, Abstr, P. Z. S. No. 25, p. 1, Jan. 23, 1906). 
For while the general shape of the skull appeared to he simiiai*, 
the teeth thi'oiighout were very markedly narrower, the diiierence 
being especially noticeable in the large posterior tooth, nP (text- 
fig. 1, a). This tooth was not only narrower at its broadest, 
anterior, point, but tapered posteriorly much moi'e sti'ongly and 
ended in a point, while in the Eastern form the tooth was broad, 
tapered lint slightly, and had a broadh^ rounded end. Tlii*oughout, 
the enamel of the teeth appeared to be much less lieaviR coated 
with cement, so tliat they had a markedly lighter and more 
delicate appearance. In tlie lower jaw the .same characters were 
observable, m.^ (text-fig. 1, h) being especially long and na,n*ow, its 
length more than three times its greatest breadth, while in the 
allied forms the length was barely 2^ times the breadth. 

There was also a certain difterence in the detailed structure of 

P. Z.S. 1904, ii.p. 196. 

t The Museum was indebted to Mr. C. W, Haywood for one young* skull and two 
skeletons, and to Col. Harrison for a fine pair of adult skulls. 

X [The complete account of the new species described in this communication 
appears here; but since the name and preliminary diagnosis were published in the 
“^Abstract/ the species is distinguished l>y the, name being underlined.—Enixoii.! 
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tlie teeth, as laigiit ]'>e seen by a comparison of the Hgnires flext- 
fig. 1) now given with those formerly pnljlislied. 

Tiie skull itself w;is comparatively light ami delicate, with a. 
low iiiiizzle and slender zygomata. Its diriieiisioiis weri^ ns 
follows :— 

Basal length (approximate) 325 mm.; zygomatic Ijreadtli 17fi; 
nasals, length 191, breadth 42; interorbital breadth 88; lieight 
of muzzle in front of premolars 57 ; least ]>readth of maxillaiy 
zygomatic processes, below' oiiht, 42 ; least vertical breadth of 
zygomata, l3ehind true orbit, 36 ; palatal length 232; breadth 
across sockets of canines 98; brea.dth ]:»etvveen tips of canines 181; 
greatest diameter of canines 24: length of upper tooth-row^, fi’oin 
front of 97 ; m^ length 42*3, breadth 17*5 ; iengtli of lower 
tootlmwv, from front of p^, 99 ; m,^ 48*2 X 16. 

Text-fig. L 


h 


a, upper, and lower right molars of SCj/loeJioems rimator. 

Type. Old female skulk B.M. Ko, 6.2.21.1, Collected by 
Mr.‘0. L. Bates. 

Native name “ Engak ” (G. L. Bates). 

The remarkable character of the suppression of and persistence 
of mp\ described in the typical specimens of E. meinertzhageni, 
w^as present in this specimen, as in other examples of the genus 
since received, and w^as evidently normal. 

Another interesting point to be noticed w’as that the prenasal 
bone ill all fully adult specimens of Hylochmrv.s was firmly united 
to an ossified mesetlimoid. 




The following papers w^ere read:— 
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1 . On Mammals from South Johore and Singapore collected 
by Mr. C. B. Kloss. Bj J. Lewis Bcnhote, M.A., 
F.L.S., F.Z.S. 

[Received December 7,1905.] 

(Plate lA) 

The following is an account of a small collection of mammals 
collected by Mr. 0. B. Kloss in the southern part of Johore and 
the island of Singapore. Fi^om the latter place, which has been 
for long the empoiiunx of that portion of the East, and from 
which many new species have been described, genuine wild collected 
ecimens are most welcome, and up to the present Imt few 
ecimeiis have been received from Johore. During the last few 
years seveiul collections fi*om the Malay Region have been received 
in ]}otii London and Washington, so that the iiuiiilier of novelties 
ill the present collection is not so large as it might otherwise liave 
been, but nevertheless, of the 17 species sent home, two are new 
and represent Mns ochraceiventer and M. ‘wJdteheacli of Borneo. In 
my former paper on Messrs. Annaiidale and Robinson’s collection, 
the synonymy of the various species was brought up to date, and 
in tlie present paper reference is given only to those papers that 
have been published since. 

Tupaia ferrugixea Raffles. 

Tapccm ferniginea Raffles, Trans. Linn. Soc. xiii. p. 256(1822); 
Flower, P.Z.B. 1900, p. 336; Miller, Proe. Biol. Soc. Wash. xiii. 
p. 193 (1900); id. Proc. IJ.S. Kat. Mus. vol. xxvi. p. 472 (1903). 
a-e. (S . Pelepak, Johore, March 1905. 
f-h, 5 . Polai, S.W. Johore, Nov. & Dec. 1905. 
i-L 5 ■ Johore Bahru, Feb. & March 1904. 

‘ni. $ . Woodlands, Singapore, 2nd Aug., 1904. 

This species occurs as far north as Tenasserim, whei’e it meets 
with T.f. helcmgeri, a paler form. 

Tupaia malaccaxa Anders. 

Tupaia^ ^nalaccana Anders. Zool. Res. Yunnan, p. 134 (1879); 
Bonhote, Ease. Malay., Zool. voL i. p. 13 (1903); Miller, Proc. 
Wash. Acad. Sci. ii. p. 230 (1900); id. Proc. Acad. Nat. Sci. Pliilad. 
1902, p. 157; id. Proc. D.B. Nat. Mus. vol. xxvi. p. 472 (1903). 

■a. c5'. Kangka Aming, 3rcl June, 1905. 

5. $ . Kangka Knli, 25th Nov., 1904. 
c, 5 . B. Malaya, 24th June, 1904. 

A series of very typical specimens. 

Ratupa afpixis (Raffl.). 

Seturm affinis Raffl, (nec Hoi-sf.) Trans. Linn, Boc. xiii. p. 259 
(1822), 

* Eor explanation of the Plate, see p. 11, 
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Ikitiifa aifinis tijjjica (Raffles) BunL. Ann. A ]Mag. A". II. (7) 
vol. T. p. 495 (1900). 

Ii.atufa aifinis (Raffles) Miller, Proc. MOisli. AcaO. Sci. vol ii. 
pp. 73 cl 77 (1900). 

a, h, S • Pelepak, Joliore, March 1905. 

‘With reference to a note by ]Rr. Miller {loc, cit. supra)^ I 
believe that bis if. affinis is nncloiil)terlly the same as my if. a fin is 
iypica. Ill iny desciiption of this .species I noted that tlie hairs 

when neioly-groirrW^ but this aiiiiulatioii <lLs~ 

appears extremely quickly, so tliat it is very seldom that a speciiiieii 
in amiiilated pelage is procured. 

"With regard to Miller’s R. ‘p}p\sonot€t described in the same paper, 
this is the Llalayaii form of if. epldppmm from Borneo and is, as 
Mr. Miller notes, quite distinct from if. affinis. It should really 
be known as if. ephipjnum pyrsonota^ which saves any possibility 
of confusion, Mr. Miller has since 1900 described many new 
species representing island forms or local luces of if. affinis or 
ephipjnum^ but, from his strict adherence to binomial nomenclature, 
which has prevented him from recognising the true specific 
clifterence lietween qifinis and epkippium, it is impossible to tell to 
which of these species his new races belong, and in consequence 
to determine the true specific range. I am, however, inclined to 
believe that they are all races of B, ephip^ymm, and that tlie true 
R. affinis will be found to have a very restricted range, confined 
to the Malay Peninsula and po.ssibly Java. 

SciurtjS tenuis Horsf. 

Sciimts temds Horsf. ZooL Res. (1824); Tlios. P. Z. S. 1886, 
p. 76; Flower, P. Z. S. 1900, p. 357 ; Mill. Proc. Wash. Acad. Sci. 
ii, p. 211 (1900); id. Proc. Acad. Hat. Sci. Philad. 1902, p. 5P; 
id. Proc. U.S. Hat. Mus. xxvi. p. 452 (1903). 

a-b. $ . Gunong Pulai, 1500', Hot. <fe Dec. 1904. 

c, 2 knm. Mt, Austin, S. Joliore, 31st Aug., 1904. 

d, 2- S. Malaya, S. Joliore, 24tli June, 1904. 

e, f, 2 ‘ Woodlands, >Singapore, June & Aug. 1904. 

These specimens, which are ]om'Ctieally topotypes, are therefore 
of the typical form. This species, however, appears to be a 
s*einarkably stable one, Mr. Miller stating that specimens from 
Sumatra were indistiiignisliable from topotypes. At the same 
time S. tenuis surdus Mill., from the north of the Peninsula, is 
distinctly paler and gi'eyer. 

Boiurits yittatus Baffles. 

Sciurus vittatus Baffles, Trans, Linn. Soc. xiii. p. 259 (1822); 
Eonli. Ease, Malay., ZooL vol. i. p. 22 (1903). 

Schirus notatus miniatus Miller, Proc. Wash. Acad. Sci, ii, 
p. 79 (1900). 

Scmnispeninsidaris Miller, Smithsonian Miseell. Coll, vol, xlv. 
p. 10 (1903), 
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h, (S 2 • Pelepak, Johoi‘e, 27tli jMarcIi, 190o. 

c, 5 • Kaiigka, AVniing, Joliore, 26th May, 1905. 

d, S - M.'ouiit Austin, Jolioie, 31st Aiig., 1905. 

e, 2 . Joliore Bahru, 10th May, 1904. 

J\ 2 “ Pasir Giidaiig, Johore, 26th Feb., 1904. 

(/. 2 • Pasir Gii(]aiig, Johore, 11th May, 1905. 

h. 2 • Woorllamls, Singapore I., 15th Ang., 1904. 
k. d 2 • Singapore I., June & Ang. 1904. 

Mi*. Miller has made two new species of the Peninsula forms 
of >Sh. riitatus. He fii*st separated the N. Malayan form from 
those ill the south under the name mmiatus^ and more recently 
the Southern Peninsula form has been named 2)6ninsiila7ds^ to 
distinguish it from the typical Siunatran race. 

The seiies sent home by Mr. Kloss has enabled me to re¬ 
consider the mattei* very thoroughly, and has still further confirmed 
my opinion that this very variable sj^ecies cannot be split up 
into the geographical races proposed by Mi*. Millei*. 

To take the case of v. miniatu.s first of all. It is chai'acterised, 
compared witli specimens from >Singa.pore Island, l)y having tlie 
red of the under ptii-ts much darker and the terminal pencil or 
.sometimes the entire distal half of the tail uniform red beneath. 
The type locality of this subspecies is given as Trong in Lower 
Siam, but its exact distribution is not stated. 

In the British Museum there are specimens answei'ing to this 
description from various localities along the whole length of the 
Peninsula including Singapore Island, so that its distribution 
-would appear to be identical with that of the paler form, as in 
many localities they are found side by side. 

A. miniatns therefore can on no account be considered a,s a 
geographical race or true subspecies, and it must be eithei* a 
di.stiiict species or a inei'e colour-variety. The fact that inter¬ 
mediates in ail stages occur renders its status as a true species 
impossible; and thei*e are sj)eciniens showung on the uiidei* parts 
the deep red of minmtas as well as the lighter orange of true 
vlttatus. These, then, are the reasons for regarding mhAatas 
mei'ely as a colour-variety of S, rittatus, 

How as regards 8, pemnsidm'is. The characters distingni.shing 
it from the true 8. vittains of Siimatra are said to be as follows: 

more yeliowfish tinder parts, less yellowish cheeks,^’ ■/. e, a paler 
variety. 

The tj/pes of 8. vittaius, wdiich are in tlie British Museiim, are 
absolutely indistinguishable from specimens taken in the Penin¬ 
sula. It should, of course, be noted that Tapantili Bay, whence 
Mr. Miller procured his series, which he regarded as typical of 
8. vittatus, is a considerable distance from Bencoolen, the type 
locality; and the Tapanuli Bay specimens map represent a distinct 
race, but this is most improbable, as this species also varies con¬ 
siderably in Sumatra, since darker specimens with the red tail are 
also to be found there. 

The fimt therefore emains that Malay specimens may be 
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identical in all re^^pects with the types of rltiatifs, and siiice tills 
is the case ]\lr. Miller’s cannot stand. 

It should always be renjeinbered that among truly vaihflde 
s|)ecies, of \vhich there are not many, Init of which S.jhlfiijsofrl 
is another good example, geographical forms are very iirdikely to 
be found : for the fact that it is variable means (i) that natural 
selection does not restrict it to a particular type: (ii) that in 
consequence it almost certainly does not ]>i‘eed true. So tluit, 
although the majority of individuals in any one place may show 
a tendency to a particular form of coloration, other varieties wull 
be so frequently appjearing as to prevent the fixing of any particular 
chai'actei*. jSTow a true geographic race, to wliicli forms alone 
tiinomials should be restricted, should be the oidif race found in 
its type locality, intermediates being found only in the country 
approaching that of another race. It is therefore evident that 
/V. vittatiis is, as regards colour, a very variable species, and as 
such it behoves ail systematists to he extremely cautions before 
naming any races thereof. 

It is only fair to add that the type of mbilaius came from the 
hills at an altitude of about 1000 feet, and may represent 
a hill form ; hut at present there is no evidence of this, and such 
evidence as there is, namely tlie dark and light under parts being 
found on the same individual, tends to <lisprove it. 

BcIURUS XIC4ROYITTATUS BILIMITATUS Mill. 

Sciuriis hlUmitaias Mill. Smithsonian Misc. OolL vol. xly. p. 8 
(1903). 

Sciurus nigroriUatus Hoi'sf., Bonli. Ann. !Mag. Kat. Hist. 
(7) vii. p. 452 (1901); id. Fase. Malay., Zool. vol. i. p. 23 (1903). 

a, 5 . Pelepak, Johore, 24tli March, 1905. 

5, c. (S. Kangka Ainiiig, Johore, 26tli May, 1905. 

(L Johore^Bahru, 2bth Feb., 1905. 

e. $. „ ,, 18th June, 1904. 

Mr. Miller has separated the Peninsula and Javan forms 
chiefiy on account of the almost entire absence of the light stripe 
in the latter. I have been able to examine ozily one specimen 
from Java, in which the stripe is ceidainly almost obliterated. 
This is, however, by no means the case with the Sumatran form, 
in wiiich the stripe is very Avell marked. 

FuXAMBULUS IXSIGXIS BENINSUmB Millei*. 

Fimci'inhulus penmsidce Mill. Smithsonian Misc. Coll. vol. xlv. 
p. 25 (1903). 

&. (5 5 . Kangka Aming, Johore, 29th May, 1905, 

I have placed these examples under Mr. Miller’s name, al¬ 
though his description does not exactly agi*ee with specimens 
from the Peninsula, and it is probable that his single specimen 
is hardly typical of the Malay form. I wms, however, in erroi* 
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wkeii I stated (Ease. Malay., Zool. vol. i. p, 2r5) that the Malay 
and Sumatran animals were indistingiiishalde, since tliey are 
iindoiil^tedly distinct, the former being of a much yellower 
and warmer tint. On the other hand, Messrs. Stone and Rehii 
(Proc. Aead. Nat. Sci. Philad. 1902, p. 133) mention a Bninatran 
specimen as approaching id i. cUversm Thos., in which the colours 
generally are much hrighter and the sides of the body nearly pure 
chestnut. Purther Siunatran material is, liowever, necessary 
before this matter can be satisfactorily settled. 

The following are the races of Funamhidas insigms hitherto 
described:— 

F, insi(jnis typicus P. Ouv. Mainm. 1821, pi. 233. Bumatra. 

F. i. (Uversus Thos, Ann. jVIag. Nat. Hist, (7) vol. ii. p. 248 (1898). 

Bnram, Baiawak. 

,, niobe Thos. ibid. p. 249 (1898). Pajo, Buinatra. 

,, castcmens Mill. Proc. "Wash. Acad. Bci, vol. ii. p. 217 (1900). 

Anainiras I. 

,, jalorensis Boiih. Pa.sc. Mtilay., Zool. voL i. p. 25 (1903). 

Bukit Besar, Jalor. 

5 , Mill. Smithson. Misc. Coll. vol. xlv. p. 25 (1903). 

Trong, L. Biani. 

5 , rostratus Alill. ibid. p. 24 (1903). Tina Balii, Batu I. 

,, obsGurus Mill, ibid, p. 23 (1903). B. Pagi I., Sumatra. 

Mus vociFERANS, Miller. 

3fus vociferans IMiller, Proc. Biol. Soc.‘Wash. vol. xui. p. 138 
(1900); Bonhote, Paso. Malay., Zool. vol. i. p. 33. 

7c 5', 4$, Mt. Pulai S. Johore, Nov. & Deo. 1904 and 
Jan. 1905, 

As stated hr Mr. Miller in his original description, this species 
is similar to Jfus sahanus Thos., hut brighter and with ji veiy 
long tail. The extreme length of the tail is sufficient to distinguisb 
it from all other members of t\ie jerdoni grou|>. It would appear 
to be somewhat local, as the specimens in this collection are all 
from Aloiuit Pulai. The following is a short desciiption that 
may enable this species to be recognised :— 

Colour of upper and nuclei parts sharply divided. Aho\'e rufous 
buff, thicldy grizzled with Idaek, the black being almost alisent on 
the flanks. Under parts white. Feet brownish witli white 
margins. Tail hieoior and with its terminal portion white. 

Bknll of typical jercloni group, i. e. rather elongated, small for 
size of animal, bullce veiy small. 

Dimensions. Head and body 229 mm.; tail 382 ; hind foot 
45; ear 24. 

Shull —greatest length 56 mm.; zygomatic breadth 26. 

Since the publication of my pajier cpioted above, Mr. Miller has 
described several island foimis of this species in Bmithsonian 
Misc, Coll. vol. xlv, pp, 28 et seq. (1903). 
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Mus SURIFER Mill. 

Mus Siirifei’ Mill., Proc. Biol, Soc. Wash. xiii. p. 148 ( 1900 ) i 
Bonh. Fasc, Malay., Zool, vol. i. p. 26 (1903). 

2 d 5 7 5 . Pelepak, Johore, March 1905. 

12 (5', 18 2 * PulM, Johore, Dec. 1904 to March 1905. 

3 2 • Kaiigka Kali, Johore, 28tli iSTov., 1904. 

2 . Kangka Aiiiiiig, Johore, 29th IMay, 1905. 

(S . Mt. Lull Ohu, Johore, 13th May, 1905. 

2 . Johore Bahru, 21st May, 1905. 

(S . Kangka Ketclio, Tebraiin. 

This large series of 2Ius surifer calls for little comment; the 
examples show a slight variation in size, and the young are much 
duller in colour, being of a uniform brown (hair-brown, Ridgw.). 
The adult pelage first appears along the flanks. Mr. Miller’s 
distinction of the white of the foot being cut off from the white of 
the inside of the thighs owing to the brown coloui* encircling tiie 
anlvle, appears to be a peiiectly constant feature. 

Mus iNAs, sp, nov. (Plate 1. fig. 1.) 

J/as irhiteheadi Thos., Bonh, P. Z. S. 1900, p. 880. 

The j\tala 3 am representative of Mas ochw:eiveater Thos. Fur 
long and thickly interspersed with spines. General colour above 
uniform grizzleil rufous (ochraceous rufous, Ridgw.), fading* to pale 
ochraceous (pinkish Ridgw.) on the under parts. Feet and 
Iiands bi'ownisli white. Tail rather shorter than the head and 
body, almost naked and bicolor. 

Shall. The only skull available is in such a bad state of 
preservation that a description is impossible. 

iJwiensions of type (in flesh). Head and body 162 inm.: tail 
152; hind foot 31.' 

Hcibitat. Gunong Inas, Perak. Also found in Johore. 

Type. B.M. 2.11.15.2. Adult 2* Giiiiong Iiias, December 
1899. 

The type specimen of this species was erroneously referred by 
me some years ago to 21. lohiteheaclL The advent of another 
specimen in the pi*esent collection j^roves it to be sufficiently 
distinct from the Bornean form to merit description. It may be 
distinguished from 2hhs ochraceiventer by its more rufous colour 
a]30ve and paler colour beneath, while the tail is very much more 
markedly hicolor. It is distinguishable from 21. ivliiteheadi by its 
huger size. 

Mus KLOSSi, sp. nov, (Plate I. fig, 2.) 

The Malayan representative of 2hts ivMtekeadl Thos. Fur 
sliort, thickly interspersed with spines. General colour above 
rufous-biiflf (orange-buffi, Ridgw.), grizzled with dark browm, the bufi" 
colour becoming purer on the flanks aaid shading to pale ochraceous 
(cream-bufi*, Ridgw.) on the under parts. Feet and hands white. 
Tail shorter than the head and body, almost naked and bicolor. 
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Skidl of tlie 2L(>s jenlojii type witli small bullae, very siiiiilai* to 
that of 2Ius ivliitelieadl hut smaller. 

iJhiiensloiis (of type in flesh). Heail and ]}ody 120 mm. ; tail 
105 ; hind foot 20 : ear 17. 

SkfdL (Greatest length 32 mm.; hasilar leiigtli 24 ; palatal 
length 7 ; ditistoma 8 ; length of incisive foianiina 5 ; length of 
nasals 11 ; zygomatic Imeadth 9 ; iiiterorbital breadth 5*5 ; breadth 
of brain-case at roots of zj^gomata 13 ; length of molar seiies 5. 

Ilahiiat. Johore, Malay Peninsula. 

Tupe. Coll. C. B. Kloss, No. 218. Adult ?. Collected on 
hloiuit Pnlai, S. Johore, 1600', on the 31st December, 1904. 

This species ma,y be easily distiugiiished from dltis iDhiteheadi, 
the only species ivitli which it might be confused, by its paler and 
yellowish coloi-ation and slightly smaller size. Mr. Kloss has sent 
over 5 specimens altogether, viz. :— 

n, b, (2 2 • Pelepah, Johore, March 1905. 

r, d. m. Lull Clni, Joliore, May 1905. 

e. 2 the type). Mount Piilai, Johore, Dec, 1904. 

Mus VALIDUS Mill. 

Mils valkliis Mill. Proc. Biol. Soc. Wash. voL xiii. p. 141 
(1900); Bonh. Fasc. Malay., Zool. vol. i. pp. 34 & 37 (1903). 
h. d ? . Kangka ‘Kuli, Johore, 24th Nov., 1905. 

This species is probably the Malay form of Mus muelleri. 
Mr. IMiller in his original description states that this species beai*s 
a great external resemblance to Mus bower si ; but this is hardly 
the case, for the general colour of 2fus bowersi is greyish and its 
fur is fairly soft, wdiereas in the species under consideration the 
general colour is dark brown, each hair liavingTigliterannulations, 
and the fui* is very harsh. 2lus howersi has in addition the terminal 
portion of the tail wliite, whilst in 2Ius validiw the tail is uni- 
coloroiis and dark. 

There ai-e no skulls wuth these specimens, l)ut the cranial 
chai'acters have been carefully given by Mi*. Millei*. 

Mus JARAK Bonh, 

2Ius jarak Bonh. Journ. Fed. Mah States, vol. i. no. 3 
(1905). 

a, 5 . Pelepak, Johore, 6th Jan. 1905. 

b, c. d 2- Kangka, Senibong, S.W. Johore, 10th July, 1905, 
and 12th Sept., 1904. 

d“/n d. Pasir Giidang, S.W. Johore, 10th May, 1905. 

A series of eight skins sent home by Mr. Kloss proves this 
species, which I had supposed to be an island form, to occur in 

* Mins Jarak iWAvly allied to 3ru& Jalorensis, but darker ou tiie upper parts, the 
fulvous tips being browner and greatly diminished in size. Type locality, Pulau, 
Jarak, Str. of Malacca. A full description of this species is published by the 
Selangor Museum, 



FROM JOIIORE AND SINGAPORE, 


11 


190 ( 1 ] 

tlie soiitli of the PeiiiiiSTiln. IiKlividuals \i\vy .^ooievrliot 
themselves, some Ixo'iig* rather lighter in their geiieriii coloration 
than others, hut the lightest liavea considerably darker appearance 
than Mas jcdoreasis. 

They belong, as I pointed out in iny former papei*, to the 
Pyctoris sub-group of 2fus rattan, and may he distinguished by 
their soft £ur^ medium size, short tail, and (cldte under parts, 
the hairs being white to their bases. 

MUS GRISEITENTER Boilh. 

2[-as (/riseiveater Bonh. Fasc. Malay., Zooh yol. i. p. SO (1903). 

a-c. 2 d, 1 5 . Pele^iak, Johore, March 1905. 

d~g. 3 cf, 1 2- Pulai, S.W. Johore, Nov. 1904 and Jan, 
1905. 

h. (2. Johore Bahru, Srd April, 1905. 

i-n. 3 o j 2 5 . Kangka Senibong, Johore, Sept. 1905. 

o. d*. Pasir Gudang, Johore, 11th May, 1905. 

Tliis is the really common House-rat of the Peninsula; its greyish 
or yellowish under parts enable it to he easily recognised from 
2L jalorensis or J/. the hill forms of 2fa8 rattiis. In size, 

too, it is rather larger than the preceding species. 

Mrs NORYEGfcrs Erxi. 

2[as norvegicus Erxlehen. 

2lus deciimanns Pall., Flower, P. Z.B. 1900, p. 362. 

7 c? ? 9 5 . Johore Bahru, April, June, and August, 1904. 

So far as can he judged, this Bat is apparently found only on 
the Peninsula in the neighbourhood of shipping. 

]\lus CONCOLOR Blyth. 

2li(s concolor Blyth, J. A. S. B. xxviii, p. 295 (1859); Bonh. 
Fasc. Malay., Zool. voh. i. p. 38 (1903). 

a~c, d. Pelepak, Johore, March 1905, 

d. cd- Tehraun, Johore, Sept. 1905. 

e. <S . Johore Bahru, Jnly 1904. 

4 g- d 2 • Kangka Senibong, Sept. 1905. 

Ii. 2 . Pasir Gudang, May 1905. 

Mus MUsciJLXJS Linn. 

2/ns muscnliis Linn. Syst. Nat. xii. p, 83 (1776); Flower, 
P.Z.S. 1900, p. 362. 

a, (S . Johore Bahru, Feb. 1904. 


EXPLANATION OF PLATE I. 

Mks hia$. p. 9. 

3Ii(s klossi^ p. 9. 
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2, Ooiitrih lit ions to tlio Anatomy of the Ophidiiu By 
Bhank E. Beddard, M.A., E.R.S., Prosector to the 
Society. 

rileceivod December 7th, 1905.] 

{Text-figures 


Contents. 

(1) On the Vascular System of the .Anaconda, on the Characters of the newly-hori$ 

A’’oung of JUnnecteii notcFus, and on the Differences between the two Species of 
the Genus X^unectes, viz. -E7. wnrinus and JB. noUeus : p. 13. 

(2) Some Notes upon the Venous System of I*t/tJton sehce : p. 27. 

(3) Some Notes upon the Anatomj' of Ilifsia sci/taJe, l)earing upon its systematic 

position: p. 31. 

(4) The Structure of the Yoiino: uasicomis, with Notes on other A^ipers : p. 34. 

(5) Considerations respecting: the Primitive Structure of the Lungs in the Squamata : 

p. 41. 

(1) Xoies on the Yascnlar System of the Ancmmda^ oo the 
Characters of the neivhj-horn Young of Eunecfces notauis, 
and on the Differences heticeen the two tSpeeies of the 
Genus Eunectes, vi:::. E. murinus and E. notfeiis. 

The opportunity of examining two newly-bornexamples of a 
little-known species of Anaconda, viz. Eunectes notcevs^ is so 
unlikely to be of frequent occurrence, that I have thought it 
desirable to make as detailed a study as possible of the veins, 
while the fact that comparatively little is known of the venous 
system in the genus Eunectes seemed to me to render this study 
still more desirable. So far as 1 am aware, some notes by myself t 
upon the intei-costal arteries and the anterior abdominal vein are 
all that has been jiiiblished upon this genus of Boine snakes so 
far as concerns the vascular system. 

On the other han<l, tliere is abundant material for compaihson 
with the anatomy of the vascular system of Pylhont, and less with 
that of Eryx § and Boa |i. 

External characters of Young ,—The newly-born young of this 
snake retain some of the embryonic veins and the yolk-sac is not 
completely absoi-bed. This would appear to be a great disadvantage 
until we reflect that the Anaconda is so vei*}' aquatic an animal 
that the j’-oiiiig are possibly born in the water The na^'el is a 
very large apertuie in the ventral median line, nieasiuiug 14 miii. 
X 9 mm. or 12 mm. x 7 mm. It lies 4J- oi* 5^ mm. from the vent. 

^ Tlie.se yomig Anacondas were born on Sept. 37, 1905, and one of them was just 
living when it came into inj' hands. 

t Notes upon the Anatomy of certain Snakes of the Family Boidte,” P. Z. S. 1904, 
vol, ii. p>. 107. 

X Hopkinsoii & Pancoat, Trans. Amer. Phil. Soc. v. 1837, p. 121; Jacquart, Ann. 
Sci. Nat. (4) iv. 1855, p. 321; Retzius, K. Vet.-Ak. Haiidl. 1830; Beddard, P. Z. S. 
1904, vol. i. p. 362; Panizza, '^Sopra il systema linfatico dei Rettili,’ Pavia, 1833 
(I have not seen this memoir), 

§ Beddard, P. Z. S. 1904, vol. ii. p. 107. 

j| Gadow, incorporated in Bronids Thier. vi. Abth. iii. 

V I am indebted to Air. Pocock for reminding me of this. 



1906.] ANATOMY OF THE UPHIHU. 13 

The whole lengths o£ the two specimens which I have exaiiiiiieil 
were as follows :—Specimen A, 21 inches; Specimen B, 19i inches. 
The distance ]3etween umbilicus and vent was naturally greater 
in the larger specimen, and the umbilicus itself larger. 

In the above given measurements I regard as the navel not merely 
the actual apertuiu in the skin through wliicli the yolk-plug"'* pro¬ 
trudes, but the whole area which is devoid of scaling. The yolk- 
plug in the interior of the body extends from the gall-bladder 
anteriorly to the end of the kidneys posteriorly, and lies above the 
fat-body. It is a dense solid plug. Meckel’s diverticulum arises 
from it just behind the umbilicus, and enters the small intestine 
about an inch behind the pancreas. 

The umbilicus itself is so exactly median in position (text-fig. 2) 
that it has divided the epigastric vein, which, instead of lying to 
one side or the other, forms a loop surrounding it. As elsewhere 
this vein is single, the position of the umbilicus could, I imagine, 
be detected in a more fully adult snake by this splitting and 
rejoining of the epigastric vein. 


Text-fig. 2. 

V.S. 



Ihg-ioji of uiabilicus in newly-born Anaconila {Eiinectes notecns). 

nmh. Umbilical area ; V.S. Yentral scales anterior to miibilicus, wliicli are still 
divided into two; V,S\ Similar ventral scales behind the umbilicus. 

In the two newly-born Anacondas the area of the navel em¬ 
braced nine of the ventral scales, which are split into halves, each 
half lying on either side of the soft median area. Anteriorly and 
posteriorly two scales shoAved a median groove,'indicating, it is to 

Messrs. Mole & Urich (P. Z, S, 1894, p. 505) mention the existence of traces 
of the umbilical cord ” in iiewly-born JSunectes mnrinm* 
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be presum,eil, tliat they had been originally split, but that the two 
halves had come together in the ccjurse of the giudual obliteration 
of the area of the navel. Both speciineiis were practically identical 
ill the disposition of the. scales. It is remarkalile, howevei*, tint 
ill an individual of the same brood measiiiiiig 2*2,j inches long, 
and older by tl tree weeks (it died on Oct. 17), the median furrowing 
of the ventral scales was continued for a long way behiiiil the 
navel (text-fig. 3). The actual area of the navel, much narrower 
ill this specimen, corresponds to seven scales. This older indivi<lual 
is a male, as shown by the shape of the cloaca! claws; I did not 
dissect it. 

Text-fig, 3. 

. KS. 



Kegion of umbiHciis in si young Anaconda (IJJtiuecies notceus). 

Lettering us in text-fig. 3. 

CJuiTeiit treatises on Zoology have largely ignored the fact that 
among the Boiche the rudiments of hind limbs offer sexual 
characters which are unmistakable. They are obvious, for 
instance, in the genus and in the species with which I am 

concerned, via. Eimectes notceus. That this fact is obviously not 
generally known is perlia|>s due to Dmneril and Bibron. lliese 
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author,s, in their cl*as,SLeal *'Erpetologie Cienerale/'rol. vi. 1844. 
I’eiiiarh, in a general .sketch of tlie Pythons ainl Boas, upon tlie 
investigations of Mayer on tlie rudimenta,ry hind iiiidt, Ijiit 
say nothing as to .sexual differences in form of the '' ergots,’* i, e., 
claws in which tliese limbs terminate. Later on they ^vr^te of 
J^miectes 'ni^trinus (p. 531) :— ‘"Ergots conicj[ue.s, courts, recourlak 
et poiiitus/’ stating also that they are dhine tres petite dimension - 
chez des fenielles ayant plus dhin metre de long.” In Boa again 
(p. 503) it is said that these claws are pre.seiit, but neanmoiiis 
plus developpes chez les niMes chez les femelles.” The inference 
fi‘om these ol;)seryations would surely be that while sexual differ¬ 
ences exist between individuals in re.spect of those claws, they are 
merely a matter of varying magnitude. It was possildy for this 
reason that text-].)ooks, at least those -which I have referred to, 
have not noticed the matter. In the adult male Bunectes notcovs 
there is a very conspicuous pair of claws, which are .sharply pointed, 
compressed, and curved, the lower surface being ridged. In the 
adult female there is not a claw at all, but a bluntly conical 
.stmigiit proce.ss, cpiite unlike the claw of the male. In both cases, 
however, this terminal process is emsheatlied in two bract-like 
scales. In the young individuals the differences are as well 
marked as in the adult. 

The mental groove in the young Anacondas difiei’s from that of 
the adult male. In both adults the mental groove was iDordered liy 
five .scales on each side. The two individuals, a male and a female, 
a,ppeai*ed to be identical in the disposition of these scales. 

In the two youngest individuals, which died immediately on 
birth, the conditions were as follows ;—In one snalve, on the right 
side the mental groove was bordered by only three scales; but 
the middle one 'wsis very large, and indentations appeared to show 
that it %vas in reality composed of three. On the left side there 
were only four .scales bordering the mental groove, but the 
anterior one of these was partly divided into two; thus the total 
on both sides is really five as in the adult. The second .specimen 
was identical on the right side, but on the left tlie second scale, 
and not the first, was obviously composed of two. In the young 
Anaconda wdiich lived for tliree weeks ^ there is a still closer 
approximation to the conditions observable in the adult. On the 
left side of the mental gToove all five scales are separated; on 
the right there were four scales, the secoird being much the largest 
and obviously representing two. 

Kidneys .—The kidneys of these young Kmiectes have a foi-ni 
wdiich is remarkable. It is illustrated in the accompanying figure 
(text-fig. 4, p. 17). The part of the kidne}’- which apparently corre¬ 
sponds to the whole kidney of other Snakes has the usual form 
wliich is characteristic of Serpents and needs no particular remark. 
The kidney does not, how'ever, end oft" in front without much 
diminution of diameter. It suddenly narrows to form a. slender 

^ This specimen shed its skin at any rate once, which doubtless accounts for the 
change, not therefore referable to individual variation. 
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forward prolongation, wdiicli is as long as, or longer tlian, tlie 
posterior region of the kidney. There is no ]3i*eak whatever 
between thevse two sections ; and their appearance as regards 
texture and coloxn* is identical. The thinnei* anterior part of 
tlie kidney may pel laps he a mesonephros, persistent in tliese young 
forms. On the two sides of the liody the two kidneys difiered 
very eonsiderahly in dimensions. The right kidney is, as in other 
Bnakes, more advanced than the left kidney, and its anterior end 
actually passes a trifle beyond the gall-bladder and all hut reaches 
the liver. This kidney is altogether 108 mm. long, of which 44 ram. 
belong to the posterior broad region of the gland, the slender 
anterior portion being thus miicli the longer. The right-hand 
kidney is altogether only 92 mm. long, and the broader posterior 
region is here the longer of the two sections, measuring as it does 
48 imn. 

The slender anteiior prolongation of each kidney is not, of course, 
to be confounded with the adrenal body. This latter is plainly 
distinguishable from the kidney-tissue by its yellow colour ami 
different texture. It lies in the middle section of the anterior 
region of the kidney. 

The gonads wei*e not visible in either specimen. But I believe 
tliem both to he females. This conclusion was ariived at owing 
to the nature of the gonad-ducts. These ducts were of com¬ 
paratively large calibre and without the close windings of the 
male ducts Moreover they were prolonged fonvard in the case 
of the right- Hand one to a point anterior to the gall-bladder whei e 
the duct appeared to end freely. In the region of the anterior 
poi'tion of the kidney the duet w^as attached by an evident though 
narrow mesentery to the substance of the kidney. Tlie actual 
course of the gonad-duct of the right side is shown in the figure 
annexed (text-fig. 4, p. 17). Anterior!}^ it lies to the outside of the 
kidney. At the junction between the anterior more slender and 
the posterior stouter region of the kidney it crosses over and lies 
to the inside of the kidney. 

The diameter of this tube appears to me to be too great to allow 
of its being identified -with the sperm-duet. Another and, as I 
believe, very stiong reason forbids this identification. To the 
inside of each kidney, along the anteiaor thinnei* i*egion of that 
organ only, is a more slender duet tlian the goimd-duet, whicli, 
howevei*, presents the same general appearance. This duct com¬ 
mences some way in front of each kidney, Imt the exact mode of 
its coiniiiencement I have been unable to ascertain. It follo%vs 
the kidney fairly closely, lying on the opposite side to that occupied 
by the gonad-duct, to a point some little *way in front of the 
junction bet^veen the anterior and posterior sectioiiKS of the gland, 
and there gradually disappears. It seems to me that this structm*e 
must be unquestionably homologised -with the mesonephric duct; 
and if so, the gonad-duct can hardly be the sperm-duct. That it 
is the mesonephric duct seems to he necessary from the impossi¬ 
bility of identifying it with anything else; and if so, then the 
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section of kidney along wMch it lies is possibly to be looked upon 
as niesonepliros, the incorporation of which wntli the iiietaiiephros 
lias peihaps caused the withering of the end of the tiibcj no longer 
needed ns a secretory conduit. 


Text-fig. 4. Text-fig. 5. 



Text-fig. 4.^—Kidney and adjacent organs in newly-boni Anaconda 
(Munectes notmus). 

G-all-bkdder; K, Kidney; Jf.'Mesentery attaching oviduct to «%mesonBpiiros; 
Oti. Oviduct; P.c. Fosthiov cardinal vein arising on Mdney(?); Sr* Suprarenal 
portal veins: XT, Ureter; ' 0 ,o*u Vena ■ cava posterior or renal efferent vein; 
B'yi-Wolffian duct. 

Text-fig. 5.—Benal afferent vein of left side of body and its connections 
. in newly-bom Anaconda (JSSumetes 

Anterior aMominal veins; P.J5*,Fat-bodies from ^ one of'whicli the right 
anterior abdominal seems to arise:; ■ X»^4, Intestine; Parietal bmnclies'of 
renal afierent, wbiefi is seen to rimb. kidney,anteriorly,'; 

Peog. Kool. Boc.---1906,ToL.''t / V3':"' '' 
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I liave liad tlie opportunity of comparing tlie structure of tlie 
kidneys in tlie two young Mimectes o^o^ce^ls i^itli tlie structure of 
those of an adult male of the same species. There is in the adult 
no forward prolongation of a narrower region of the kidney. The 
organs are of the normal Ophidian form, of equal diameter 
throughout, and ending anteriorly in a blunt rounded extremity. 
That there may have been some microsco|)ic traces in the tissues 
surrounding the sperm-duct is of course possible ; but there was 
nothing obvious to the naked eye. This state of affairs in the 
adult snake confirms, as I think, my opinion that the narroiv 
anterior region of the renal organ in the newly-born young is to 
be looked upon as mesonephros. I may observe that the testes are 
very long bodies, and that that of the right side extends as far 
forward as the gall-bladder. The growth of the testis may account 
for the disappearance of the mesonephric portion of the renal organ. 
With the disappearance of the supposed mesonepliios there is 
correlated, perhaps in this species but not in some other Boicls, 
the disappearance of the posterior cardinal vein, wdiich, as I 
describe in this paper, accompanies that gland in the young 
snakes. 

Umhiliccd Vein, —The umbilical vein was not absoihed in either 
specimen. I was able to trace it along its whole course in the 
body from the navel onwards to the anterior end. The conditions 
which obtain in this snake show that Prof. Hochstetter’s cliscoveiy 
of the independence of the umbOical vein from the anterior abdo¬ 
minal of the adult applies to Eitnectes as well as to the reptiles 
{Lacerta and Tropidonoti^s) whose development he studied. There 
wei‘e two veins to be seen running from the umbilical apeitiire. 
The right-hand vein had the longest course, and is, I take it, the 
representative of the right umbilical vein. The second vein w\as 
traced along Meekers diverticulum to the alimentaiy canal, where 
it Joined the portal system. This vein is, as I think, the omplialo- 
meseraic. The umbilical vein pursues a straight course between 
the two fat-bodies and over the gall-bladder. A rrived at the livei*, 
it passes beneath this organ, between it and the vential body-wall. 
There were no branches to be detected anywhere, and there wm 
certainly no connection between the vein and the two anterior 
abdominal veins at any point that I could ascertain. Indeed it 
Tvas easy to observe the umbilical vein running aci*oss the anterioi* 
abdominals. The vein is fairly closely attached to the ventral 
parietes in the region of the liver. It gives ofi- no branches to the 
liver, with which it has no relations save those of superposition. 
At the extreme anterior end of the liver the umbilical vein joins 
the vena cava posteiior Just where the lattex' emerges from the 
liver. The t'wo then run as one vessel to the heai-t. It is for the 
reason that the umbilical vein Joins the vena cava that I regard 
it as the right-hand of the two primitive umbiiicals. For in 
Hochstetter’s figiiiB* illustiuting the relation of these various veins 

* Jabrb. xix. 1892, pi. xvii, fig. 15, V.n.d. and V.u.s. 
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ill tlie fwtal snake_, the right-hand Teiii is depicted as joining the 
vena- caTa, while the left-hand vein Is lost in the liver plexus. 
The iimhilical vein was turgid with blood and of equal calibre 
with the efierent reiials or other principal blood-vessels of the 
reptile. It is noteworthy that the umbilical vein until it 
reaches the region of the liver appears to run in an accurately 
median course. This clearly suggests that onl}' one iinibilicai 
vein is present. In a-ny case only this vein is obvious, unless the 
vein identified by me above with the ophalomeseraic he really the 
left Iinibilicai. 

In any case it is clear that this vein belongs to the fcetal circu¬ 
lation, inasmuch as it passes through the navel to the fmta,! 
membranes, and that it has nothing to do with wdiat are usually 
held to be the equivalents in the Ophidia of the anterior abdominal 
vein or veins in other x^eptiles. A remarkable fact about this 
vein is not merely its presence in the young when born and able 
to feed for themselves, but its persistence in the fully adult 
snake. In an Anaconda (Eimectes muHnus S) dissected in 
May 1904, which was acquired by the Society in 1899 as an 
adult, I found a vein ending on the fat-body posterioiiy wdiich ran 
over the liver (i, e. ventrally of it), but did not cbaw blood from 
that organ anywhere, and emptied itself into the vena cava 
anteriorly shortly after that vein had freed itself from the liver. 
It is plain that this vein is that which I call umbilical in the 
young Anacondas, I have no record of such a vein in Pythonj 
nor is one figured by Jacquart t nor by Gadow t in Boa, 

It seems quite certain that this vein is the homologue of that 
vein in Birds which passes bet-ween the lobes of the liver, recurring 
in the falciform ligament. Hochstetter has proved § that the 
vein in question, variously teimed “anteiior abdominal,” epi¬ 
gastric,” and umbilical,” is the persistent umbilical vein of the 
embryo. It follows therefore that it cannot be the homologue of 
the anterior abdominal vein of the Lacertilia, which has been shown 
to be a new structure, having nothing to do with the fcetal umbilical 
vein. There are therefore among Sauropsida two morphologically 
distinct veins or systems of veins which convey blood along the 
ventral surface from the posterior region of the abdomen to the 
liver or to the hepatic vein, and which are undoubtedly super¬ 
ficially similar, so much so that embryology alone has been able 
to decide the question of theii* distinctness. 

The coincidence of these two veins in solves the problem 

so far as concerns that species. At present so little is known of 
the venous system in the Ophidia, so few types have been 
examined from this point of view, that so fax the Anaconda is 
the only snake in which the two forms of abdominal vein have 
been met with together. It is impossible therefore to build up 

* Since this paper was written I have found the vein in a second adult male; 

murinm, 

t Ann.ScL'Kat. (4)iv.l835. 

t Bronn’s Thierreich, Bd. vi, Kept. Ahth. iii. Schlangen. 

§ Morph. Jahrb, fiii 1888, p. 576. 

" 2 *;', 
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riincli in tlie wa.y of an attempted explanation witlioiit fiirtlier 
facts. In tlie meantime tlie facts suggest that Bmiectes offers a 
transitional state of affaffs between the retention of the umbilical 
vein as the vein of the abdomen and it>s replacement by the sub¬ 
sequently developed anterior abdominal. It is exactly analogous 
to the relations between the posterior cai^diiials and the vena cava,. 
In the primitive Oeratodus we have one cardinal persisting in its 
entiret}^ and at the same time an undoubted vena cava posterior^. 
In higher types the posterior cardinals are more or less rucli- 
uienta,ryj and the vena cava alone is concerned with the circulation 
of the region of the body formerly seiwed by the cai'diiials. 

Replacements of this kind ai’e ffrmiliar to morphologists in 
connection with many organs. 

It is not without significance, in my opinion, that this state of 
affairs has been discovered in a snake, and especially in an un¬ 
doubtedly primitive snake. That the Squamata form one group is 
probably the opinion of eveiy zoologist at present. It is further 
clear that no existing group of Lizards is much nearer to the 
.snakes than any other. The origin of the Ophiclia must have 
been from some earlier type. This may land us some way back 
in the history of a gi'oup which with Matteria appears to me to 
lepresent the archaic reptilian structure more than any existing 
group of Reptiles. It is possible that in the extensive fat-body 
of snakes we have the cause of the origin of the double anterior 
abdominal veins. The only fragment of evidence, however, which 
points to a large fat-body as a character of the ancestral Squamata 
is its large size in But this evidence is not to he 

neglected. The growth of the abdominal veins would render the 
umbilical superfluous, they taking on its function of drawing blood 
from the body-walls. 

S If stem of Anterior Fence Cavoe .—The veins of the anterioi- 
legion of the body consist of four main trunks, which of course 
unite in pairs to form the two superior cava. The left tracheal 
unites with the left anterior vertebral and each right-hand vessel. 
It is noteworthy that the tivo anterior vertebial veins run super¬ 
ficially at equal distances from the median anterior vertebral 
artery. Each vessel lies in a furrow between longitudinal bands of 
musculature. The vertebral vein receives a large branch from the 
parietes just before joining the txnclieal vein; the conjoined vein 
then receives just before its entrance into the heart the azygos, 
which is only present upon this side of the body. The azygos is 
short, and only collects blood from four intercostal spaces. Of 
the four branches "which constitute it, one is especially large, and 
comes off exactly opposite to the point of entrance of the azygos 
into the Buctus Ouvieri. In the second specimen the azygos 
was much the same. ' , 

Mpigmirio Vein ,—This vein has already 'been refen^ech to, in 

* See W*. B. Speucer, ia **Xlie Maclmy. Memorial published by the 

Li'o.iieari Society of New South Wales, 1893. 

t 'V, Bedriaga, Arch. £. 'Nata^eschichte, Jahr^. 50, 1885, pi. ir. fig?. 2, Ft. 
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coiniection with its perforation by the iiiiiMlical apertiire. 
It is as well developed as in the Ophiclia. generally, and lieSy as in 
other snakes, iniiiiediately above the middle line of tiie boc^y. Its 
posterior connection I did not see in either of the speciiiieiis. In 
the region of the liver, this vein has two connections with the 
hepatic portal system, and two only that were visible, which were 
iilentical in both specimens and which therefore may be looked 
upon as distinctive of the species. One branch from the vein 
joined the main portal stem a little behind the point where it 
reaches the liver. The other branch of the epigastric connected 
■with the hepatic poi'tal system lies a long way anteriorly and 
enters the liver-substance approximately in the middle line, a 
very little w-ay behind the anterior termination of the liver. I 
saw- no other veins passing from the epigastric to the liver. But 
in an adult JSnnectes m/itrimts there were four or five veins 
entering the liver between these tw^o. It may he that the 
existence of two only in the young Eiinectes notmihs is a mark of 
immaturity. 

Afferent Renal Veins .—^The caudal vein emerging from the 
tail receives branches fi‘om the cloaca, of which I am not able to 
give a particular account, as this region got damaged in displaying 
the com*se of the main trunk of the vein. The vein runs close to 
the large intestine on the left side, and receives in its course to the 
left kidney a series of veins from the parietes to the left of the 
dorsal median line (text-fig. 5, p. 17). I counted altogether twelve 
of these before the vein enters the kidney, of 'which it is the afiereiit 
renal. On the right side the afiTerent renal seems to have no direct 
connection 'with the caudal vein, but the anastomoses between 
veins in this region are so numerous that there is doubtless an 
actiial connection between them. Still thei^e is no such direct 
continuity as obtains on the left side. It is also to be remarked 
that the right renal afferent vein is a very distinctly smaller vein 
than its fellow of the left side, and in eoiTespondence with this the 
affluents from the parietes which join it are much less conspicuous 
than those of the left side. 

The figure (text-fig, 5, p. 17) shows the series of veins from 
the parietes which enter the left renal afferent vein. And an 
inspection of this figure wfill render unnecessary a deteiied de¬ 
scription of the veins in question. It may be remarked, ho'wever, 
that there is a tendency for them to be connected together by a. 
longitudinal trunk which is not present throughout the whole 
extent of the series, but gets to be more pronounced anteriorly. 
These parietal veins moreover vary in importance, some being 
much more slender than others. The most prominent of the 
whole series enters the afferent renal jiist l>efore the latter enters 
the left kidney. This vein is connected with a veiy conspicuous 
longitudinal trunk (text-fig. 6, p* 23) which runs along the whole 
length of the kidney, being stouter at the two ends of that organ 
and more slender in the middle; it is, however, nowhere deficient* 
There is a general correspondence between the' numbers of these 
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parietal veins on the two sides of the body; but, as has been 
remarketl, the most noteworthy difiereiice is that the veins of the 
right side are more slender than those of the left, and this applies 
also to the section of the parietal system wliich runs along the 
outer border of the kidney. 

In the second specimen, the longitudinal vessel running to the 
outside of each kidney was not marked, at least on the right side 
of the body. The same large vein enters the afferent renal just 
before the latter reaches the kidney. Towards the anterior 
end of the kidney the veins of five or six intercostal spaces 
join together and form a single trunk, which does not extend 
beyond the kidney but appears to plunge into the substance of that 
organ. There is thus an accessory renal portal system formed 
which is exactly like that which characterises Am^Mshcena*» 
These vessels are represented in the first of the two specimens 
which I dissected; but in that individual they are connected with 
the thinner anterior section of the kidney and -with a vein which 
runs along that region of the kidney. In the second specimen, the 
vein distinctly opens into the posterior thicker region of the kidney 
and some way behind its anterior tex*mination. In this example, 
moreover, the right afferent renal is traceable back along the 
intestine for a much shorter distance than in the other specimen. 
The posterior continuation indeed assumes the form of an in¬ 
conspicuous branch of the stout parietal vein which joins the renal 
afferent just before its entrance into the kidney. 

The afferent renal trunk is also partly fed from the intestinal 
wails. Slender branches enter the transversely running affluents 
of that vein. 

It is evident that the renal afferent system shows the same 
asymmetry that we see in the hepatic-poi'tal system ; that is to say, 
that the system of longitudinal parietal vessels connected with 
the afferent veins are developed only upon the left side of the 
body. 

Afferent Supraremd Veins .—These veins arise, as in other 
reptiles, from the dorsal parietes, near to the middle, and are a 
continuation of the series wTiicia supply the liver in front and the 
kidneys behind. They are, however, unlike the hepatic series, 
developed upon both sides of the body. These vessels are con¬ 
nected with a slender vein which runs from the anterior end of 
the broader region of the kidney along the mesonephros to the 
neighhoimhood of, and behind, the gall-bladder. This vessel, 
which exists in other reptiles t, is, as I think, a portion of the 
right posterior cardinal, the corresponding vessel on the left side 
of the body being of course the left cardinal vein. I am not 
positive that this vessel is continuous all the way along the 
mesonephros; but it is to be found at any rate for considerable 
stretches. Into this longitudinal vein open the afferent 
vassels' from' the parietes., ’ I'counted five of thein altogether,, of 

** P, 2, S. 1905, ¥ol. ii. p, 48a. 

' t E. g. Amjphuhmmj cf. Be^dard, P.'Z. S. '1905, vol. ii. p.''485. 
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wliicli two at any rate are feci each from tvYo intercostal spaces. 
Iiiasmiicli as the actual suprarenal body does not extend along 



Text-fig. 6.-”Kidneys of newly-born Anaconda {JSmi^ot&s notcEus)^ showing their 
lobulation and veins (a &> d), which run parallel witli each, receiving aifiaents 
troin body-wall. 

M.'R.aff, heft and right renal afferent veins. 

Text-fig. 7.—Liver and portal veins of yonng Anaconda {Mumetes mtems). 

X. Liver; J?. Portal vein running along surface of liver and receiving, jj, branches 
from parietes, which unite on their own account to form a continuous lon¬ 
gitudinal trunk, and brenches, Sf., from stomach. 
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tke wliole of tlie iiiesonepliros, and as the blood-vessels arising 
from the paiietes do extend along at any rate very nearly the 
^vhole of the iiiesoiiephros, as does the loiigitiidiiial rein into which 
they pour their contents, it would appeal* that these supn'irenal 
afferent portals are also concerned with the blood-supply of tlie 
mesonephros, via the i*emains of the posterior cardinal. The 
siiprirrenal portals are thus not veins especially destined for the 
suprarenal circulation, hut originally merely the pai‘ietal branches 
of the cardinal. On the left side I found only three of tliese 
veins. 

Precisely the same series of modifications appear to have 211 * 0 - 
ceeded in the case of the liver and of the 2 :>arieto-hepatic iiortals. 
In the Anaconda for example, and for the matter of that in all 
snakes, as it appears, that have been hitherto examined ana¬ 
tomically, the ]iortal vein extends along the liver nearly to its 
anterior end. This is shown plainly in the figure of the 
circulatory system of the Python given by Jacqiiai*t'^. Into this 
portal, which runs along the lower surface of the liver, open all 
or most of the vessels bringing blood to the liver from the pai*ietes. 
In the same way in certain Lizards (for instance, Amphishcena^ 
Ophiscmribs^ and Hatt6rici) there are at least considerable traces 
of the same forward extension of the portal. Finally we get the 
stage which characterises the majority of the Laceitilia, so far as 
existing laiowleclge allows us to say, in which the portal enters 
the liver at its posterior extremity and is not continued forward 
as a continuous trunk. In these lizards the 2 ^arieto-hepatic poi’tal 
veins enter the liver directly, instead of indirectly through the 
portal vein. 

Dorsal FaTieto-Jie 2 Xif>icYeins ,—These veins are entirely developed 
upon the left side of the body in both sj>ecimens. They are, as in 
other snakes, veiy highly developed, and a great portion of the 
blood of the whole body must be contained in them. I describe 
them only in one specimen; they appeared to he much the same 
in the otiier. The first of these veins, advancing from behind 
forwards, joins the portal vein about on a level with the extreme 
end of the liver, one lobe of which reaches considerably further 
hack than the other. It is one of the lai*gest of the dorsal |)arieto- 
hepatic veins and on reaching the neighbouidiood of the body-wall 
divides into a forwardly running and a backwardiy running branch. 
Just before this division the vein receives twigs from the stomach. 
The backwardly rimning branch supplies seven intercostal spaces. 
The forwardly running branch supplies nine intercostal spaces 
before the second trunk arises which joins the isortal vein just in 
front of the end of the shorter liver-lobe. As in other snakes, the 
portal vein runs superficially along the liver, giving off twigs right 
and left to the liver itself and. receiving the dorsal parieto-hepatic 
vessels. Of these vessels'(see text-fig, 7, p. 23) I counted nine in 
addition to'the'two that have ;’aiready/been described. At their 
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dorsal exti*einities these ^'essels are put into coniirniiiicatiori witli 
each other hj a continuous longitudinal vessel which is an exteiisiou 
forwards of the first dorsal parieto-hepatic already ineritioiiecl. 
Some, if not all, of the domil parieto-hepatic veins (which vary 
considerahly in calibre) are joined by branches from the stomach. 
In addition to these special branches reach the stomach from tbe 
parietal longitudinal trunk. Although the parietal longitiirliiial 
ti’iink which collects blood from the parietes and transmits it to 
the liver runs on the left side only and has no fellow on the right 
side, it receives intercostal twigs from the right side. It is to 136 
noted that tl.e continuous longitudinal trunk lying on the parietes 
is characteristic of the Boidje in general, though 1 am not able at 
present to assert that it dififerentiates them from other snakes. 

JV'ote ttpo'ih certain StriicUiral Differences heUoeen the Species 
of Anaconda^ Eunectes mminus and Eunectes iiotaiiis. 

Hitherto the species Eunectes notmiis^ the Southern Anaconda, 
has been distinguished from its ally the moi-e common form by 
its lighter coloui* and by the mai-kings generally, into which I 
have no occasion to enter, as they have been dealt with by its 
describe!', the late Prof. Cope 

I ha ve found in dissecting examples of the two species that there 
are certain differences in the viscera which seem to distinguish also 
the two species from each other. Upon one of these differences 
I lay more stress than upon the other, because I have been able 
to verify it in two examples of Eunectes vvurinu-s and thi*ee 
examples of Eunectes noice'iis, including among the three the two 
young specimens which form the subject of the present commimi- 
catioii. This difference concerns the pancreas and spleen. In 
E'uneotes notceus the pancreas is a large bilobed gland which lies 
in close contact with the duodenum and remote from the spleen, 
which is on a level with the front end of the gall-bladder. 

In two specimens of Etmectes murhius I find the following 
arrangement of these two viscera:—In both the pancreas is 
divided into two parts, of w%ich one is situated, as is the whole 
panci'eas in E, notwus^ close to the intestine. There is also another 
piece of pancreas lying in front of and in contact with the spleen, 
which itself has much the same position that it has in A. notmis. 
The duct from the anterior part of the pancreas runs to and 
buries itself in that piece of the pancreas wdiich lies in juxta¬ 
position to the gut. In addition to this difference, I find in both 
specimens of A. murmus one or two splenculi in the neighbourhood 
of the spleen and anterior portion of the pancrea,e. I presume 
these to be splenculi on account of their colour and geneia! 
appeaiance. A dissociation therefore of the pancreas into discrete 
portions is accompanied by that of the spleen. Upon this 
anatomical difference I lay some stress, inasmuch as it is to be 
found in more than oiie example of each species. 

E Acad. Kat. Set PMM. 1863, p. 70, 
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Another apparent difference I mention, altlioiigli I have only 
noted it in one specimen of each of the two species under consider¬ 
ation, as it eoiikl hardly he ascertained in the case of the newly-born 
young. This fact concerns the gall-bladder. In Eimectes Qiotceus 
the gall-bladder gives rise to two ducts lying side by side and arising 
independently fiom the bladder. These bi*aiich and anastomose in 
a moderate way with each other and with the hepatic duct. The 
latter is single, but in the neighbourhood of its junction with the 
cystic ducts it gives off twigs wlrich form a network alongside of the 
main duct which is obvious as such. Three ducts pierce th e pancreas 
ontheimvay to open into thegut. In E. mu7*inus, on the other hand, 
four cystic ducts arise from the bladder and form in the same way 
hut a slight rete. There are, however, two distinct hepatic ducts 
running side by side from the liver. Three of the cystic ducts join 
almost immediately to form a single duct, so that the difference 
from A- notcBus is not so very marked. 

In showing difference in the structure of the pancreas between 
different species this genus is like F^/thoii, where the disci’ete 
multilobate pancreas of “P. bivittaius ’'contrasts with that of 
some other species. 

Eesume, 

It may be convenient to briefly recapitulate the main facts 
in the foregoing pages. 

(1) The young of EmiecLes notceus are produced alive and with 
considerable remains of the yolk-sac, 

(2) They possess a mesonephros quite continuous with the 
kidnejr, and (female) a mesonephric duct extending along the 
greater part of the mesonephros and reaching beyond it anteriorly. 

(3) The umbilical vein of the newdy-born young persists in the 
adult {Eimecies murimcs) and is quite independent of the 
anterior abdominals. 

(4) The anal “claws” in Eimecies notceus (and in some other 
Boidffi) offer distinct sexual characters, differing in form in the 
two sexes. These charaetei's are recognisable in the iie%viy-born 
young. 

(5) The supi'*arenal portal vessels open into a continuous 
slender trunk running along the mesonephros and ending on the 
kidney posteriorly. Their “ portal ” charactei* is thus secondary. 

(6) The vessels which collect blood from the parietes and join 
the portal systems, whether of the liver, kidneys, or suprarenal 
bodies, are mainly, and in the case of the liver exclusively, affluents 
of the left-hand system of veins and arise exclusively or almost so 
from the left parietes. 

(7) Both the liver and the left kidney are supplied from a 
continuous longitudinal parietal vessel which receives the branches 
from the body-wall and transmits the blood by a series of blanches 
to the portal vein or to a longitudinal vein connected with the 

See fig. ill Broiwi’s Tliierreicb, Bd. vi, Ahtb. iii. pL cxxxii. fig. 6 (copied from 
PoelinaB). The identity of tlie species, seems uncertain. 
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kidney. These loBgitndinal parietal vessels are upon tlie left 
side of the body. 

(8) As in Eunectes murinus^ the left anterior abdominal trunk 
only is connected with the afferent renal of its side'^'. The 
riglit-Iiand trunk arises from a plexus on the giit. 

(9) The azygos vein is short and developed on the right side 
only. 

(10) Attention is called to anatomical differences betw'eeii the 
two species of Eunectes^ wdiich concern the division of the pancreas 
and spleen in E, onurimiSy these organs being in one piece in 
E, noiiPAts. 


(2) Some Rotes upon the Venous System of Python sebte. 

It might perhaps be supposed that after the apparently 
exhaustive survey of Jacquart f hardly anything concerning the 
venous system of Python remained for description. Nevertheless 
M. Jacquart has not dealt fully with a few points of wdiich the 
importance was perhaps less apparent at the time when he wrote 
than at present. Since M. JacquarPs memoir, wdiich is abun¬ 
dantly illustrated, nothing concerning the vascular system in this 
genus has been published except a few' notes by myself t in a 
paper dealing mainly with the arteries of a number of genera of 
Ophidia. Those notes, how’ever, refer to Python splloies. My 
present communication refers, as did the memoir of Jacquait, to 
Python sebce, 

I have dissected during the past year or two three individuals 
of this snake, of wdiich one only w^as specially favourable for the 
study of the venous system, owing to its fresh condition and the 
turgescence of the veins. It was possible in this individual to 
follow the smaller branches of the veins with ease, and no injection 
could have produced so favourable a state of ahairs foi* * * § examining 
the relations of veins. ^ 

Having so recently studied in detail the anatomy of the venous 
system of the Anaconda §, my object lias been to compare and is 
to set down the differences and resemblances between these tw'o 
genera of Boidie—types as they are of the t%vo subfamilies, 
Boinse and PythoninJB, into which systematists have divided the 
family. The validity of comparisons having a purely classificatory 
aim is of course to some extent affected by the undoubted 
fact that species of the same genus among the Boidce may show 
rather important differences in theii* veins, as I have been able 
to demonstrate in the case of Eryx Ih 
xi fferent Penal Veins mid Posterior Cardinals .—In A mpMshcmm ^ 

* It is necessary to emphasise this agreement hetween^two species of the same 
germs, since in JJfyx there are specific differences in this respect between 
jamhis and JEJ. coniem, as I have shown (F. Z. S. 1904, vol. ii. p. 119). 

t Ann. Sci. Nat. loc, cit. 

t P.Z.S. 1904, vol. i. p. 362. 

§ See above. 11 F. Z, S. 1904, vol ii. p. 10?. 

«f F. Z. S. 1905, vol. ii. p. 485. 
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and Bimectes^" I liave described a vein ruiming along the sperm- 
duct. and receiving liranclies from the parietes which are the 
equivalents of the siipra-renal portal vessels of other Reptiles. 
This vein in the two genera mentioned is no doubt the equivalent 
of a vein described and figured by Hochstetter in Yarmms t 
which also accompanies the si>erm-duct. In both AmpMshcmia 
and Eunecies^ as it appeared to me, the vein gradually died away 
anteriorly and arose posteriorly from the siil^stanee of the kidney, 
being not in any direct communication with any of the principal 
longitudinal veins of the body. It appeareil to me nevertheless 
to be probaldy the hoinologue of the posterior cardinal veins of 
the embryo, diminished in size and functionally replaced by the 
renal efferent veins or venie cava? posteriores or inferiores. It 
was the general relations of this vein on either side to the 
mesoiieplirie region and to the parietes which led to this opinion. 
The conditions which obtain in Python sehce amply confirm this 
point of view, and, as I think, settle the matter as certainly as it 
can be settled in the absence of embryological data. 

Tiie surface of the Iddney shows in this specimen the course of 
the vai'ious vessels which traverse it in the clearest fashion. The 
single renal artery comes to lie on the kidnej^ close to the anterior 
end, and can be traced back beyond tlie kidney to the ureter. 
The efferent renal vein begins quite near to the posterior end of 
the kidney, and runs forward, increasing in volume. It is quite 
distinct, of course, from the afferent renal, which runs not only 
to the extreme anterior end of the kidney, diminishing in volume 
as it proceeds, but is continued beyond ; it becomes, in fact, the 
vein which I have already spoken of as the probable equivalent 
of part of the posterior cardinal. The anatomical facts which 
have just been detailed seem to me to prove that this inter¬ 
pretation of tlie vein is the just one. It is quite possible that 
the exarniiiation of rather better material of the two genera to 
which I have referred in comi^arison with Python might show a, 
continuity in their case also. In any case it is quite obvious in 
Python sehce and beyond the possibility of error. The only 
instance of this forward extension of the afferent i*enal in aiiothei* 
snake [Eamenis gemonensis) has been recorded by myself where, 
however, it is short and plunges at once into the bodj^-wall, this 
portion being, of course, the equivalent of the parietal branches of 
Python and Eunectes, 

TJmUliccd Vein .—I have pointed out that in Etmectes the 
umbilical vein is not merely a vein of the fcetal circulation, but 
that it persists in, the adult, at least in Munectes niurinus^ where 
I noted the existence of the vein before the study of the newly- 
born Eimedes nokeus enabled me to fix its homologies. It 
becomes, tlierefox^e, a matter of interest to enquire' how far this 
vein is represented in other Snakes. I haveiound 'in Python 


* See above p. 21. 
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sebce wliat I believe to be the reniaiiis of tliis vein. Along tlie 
course of tiie vena cava posterior, about midwav from tlie fuiterior 
termination of tlie liver and tbe entrance of the vein into the 
auricle, is a branch of the vena cava, which is of some thickness 
and rims for a very short distance ventraliy. Here its calibre 
lessens abruptly, and it becomes continuous with slender veins 
which run to the ventiul parietes and are a part of the epigastric 
system. It is the large size and the sudden alteration in the 
calibre of the part of this affluent of the epigastric which Joins 
the vena cava, which lead me to infer that this end portion is the 
persistent umbilical. It is, however, fui-ther away from the liver 
than the umbilical vein is in Utinectes. I am not able, therefore, 
at present to do more than suggest the homology which further 
facts may substantiate*. 

Anie7'io7^ Abdommcd Vem. —The condition of this vein in PijtJmi 
sehm presents one feature of considerable intei*est. In an earlier 
commimication t I pointed out that the obseivations of Jacquart 
as well as myself tended to show that it is only among the Boine 
Snakes that the anterior abdominal vein is directly comiected 
with the renal afferent veins, as they always a.re among the 
Lacertilia. In Eimiectes (both E, 7n'uri7viis and E, it is 

only one of the two roots of the anterior abdominal which is thus 
connected, and that of the left side. The right origin of the 
anterior abdominal is from a plexus of venules upon the gut. I 
quoted Jacquart to the effect that this also is the aiTangenient in 
F 7 jtJion, Having examined Eytho7i sehce with great attention 
in regard to this important matter, I am able to state that that 
snake differs from Eimectes and agi*ees with E7^i/x jacidits in that 
both roots of the anterior abdomina.1 are connected each with one 
of the two renal afferents. The veins in question can be easily 
obsex’ved on dissection to lie dorsaily of the fonvardly**directed 
rudiment of the pelvic arch, wfflich thus conceals a portion of each 
vein when seen after the serpent is opened in the usual way from 
the \mnti*al surface. P7/tko7i, at least P. sehm, is thei*efore quite 
Lacertilian in the disposition of these vessels, and the opinion 
that the Boida^s generally come nearer to 'the common starting- 
point of both Ophidia and Lacertilia is strengthened by this 
observation. 

In view of accumulating facts concerning the venous system 
of Snakes, it is important to notice all variations so as to 
arrive at the noimal characteristics. I may therefore mention 
tha.t, as Jacqiiait and I have pi'eviously stated, the anterior 
abdominal of Pytho7i sehm^ divided to form two tubes dining its 
course. In the individual upon which I repoi't, here, the division 
commenced at a point about opposite to the middle of the left' 
kidney. The tubes reunited behind the gall-bladder. The 
'anterior ' abdominal, as in other, individuals, unites with the 
portal a little way in front of the gall-bladder It is to ,be 

See telovv, p. 35. 
t P. 2. S. 19C4, voh ih p. 116. 
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noted, therefore, that Python differs from Mimectes in that the 
anterior abdominal of the latter remains double for some distance 
forwards after its origin, while in Python the roots join at once to 
separate and rejoin later. 

Azygos Vem. —As in Munectes, the azjgos vein of Python sehm 
is retained upon the right side only, but it is less extensive in the 
former than in the latter snake. The azygos vein just before it 
enters the right heart receives a stout branch running up verti¬ 
cally from the paiietes and a thinner branch coming from the 
neck-region. Posteriorly the vein passes backwards, and soon 
divides into two trunks Avhich are thin. The more dorsal of 
these runs close to the body-wall and receives twigs from each 
intercostal space. The upper binnch runs in close connection, or 
rather contact, with the lung, for it does not appear to receive 
any hranclies from that viscus. After the termination on the 
parietes of the lower branch of the azygos, this upper branch 
bends dow’ii and supplies, or rather receives, blood from the inter¬ 
costal spaces some way down the body, though not so far as the 
region of the hepatic parietal vessels, which will be dealt wnth 
immediately. It takes up blood from the next intercostal space 
to that which furnishes the last branch to the lower of the main 
branches of the azygos. There is thus no break in the circulation 
of this region of the body. 

Vessels of IPech, —Although the facts concerning the vessels of 
the neck have been made known by Jacquart, I may take this 
opportunity of pointing out that in their disposition there is an 
obvious difference from the corresponding vessels of Pimectes. In 
the latter snake aU the four typical vessels are present^, viz., 
t'wo running along the trachea, and two anterior vertehrals; 
whereas in Python (at least in P. sehce) theie are only three 
of these main venous trunks present, the left vertebml being- 
absent, There is also a disproportion between the two tiacheal 
or jugular trunks, the left being very much smaller in Python. 
I did not observe such a difference in Pimecies. This series of 
facts shows that it is not possible to place the two genei'a of 
Boidfe in ascending relations to each other in respect of the 
venous system; for wliile Etmectes is more primitive in the 
arrangement of the main veins of the neck, this genus is less 
primitive in the fact that the anterior abdominal has only one 
posterior connection wuth the veins of the posterior region of the 
body, whereas both are present in Python. 

Hepatie Ported Ferns .—These veins are constituted in Python 
sehm upon the plan which is to he found in Munectes and Mryx. 
In all of these genera the parietal system (L e. longitudinal veins 
rimning along the parietes and collecting the blood from the 
several intercostal bmnches before rendering it up to the liver 
circulation) is much developed. There are, however, differences 
in the way in which this system is formed in these various Boine 

* Only tlii^ee are fibred b}' Gsdow ra JBm madagasoarimsis (loc. cit. pi. cxxxv,). 
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Snakes. I Iiare already dealt yith Eryx^' and Eiaieciesf. I dj 
not find tliat Jacquart's illustrations conform absolutely to iiij own 
observations; but it may be, of course, that tliis system shows 
some variations. I find that, as in other Boida?, the system of 
loiigitiidiiial parietal vessels is; cliiefiy developed upon the left side 
of tlie body, but not so exclusively so in Python as in Eimectes. 
The left parietal vessel commences posteriorly at about the end of 
the lung, that is to say very considerably behind the liver. 
Anteriorly it ends at about the level of the bifui*catioii of the 
aorta into its right and left moieties. 

Between these two points the vessel is almost, if not absolute!}', 
continuous. It receives the intercostals as they eniei'ge from tiie 
parietes, and sends off bmnches to the liver and to the alimentary 
canal in this region. These branches are at least partly in¬ 
dependent of each other; that is, separate branches pass to e-^ach 
viscus or perhaps rather from one to the other. The veins wdiich 
pass to the liver enter the anterior extension of the portal vein 
lying upon the liver, and there are at any mte nine of them. 
Anteriorly the longitudinal parietal ends in a bifurcation, and 
behind this there is another branch, wdiich, like one half of the 
anterior bifurcation, lies upon the right side of the body, distri¬ 
buting its branches to the intei-costal spaces of that side of the 
body. In Eumctes. although the left longitudinal parietal vessel 
is the only one de%’eloped, it receives twigs from both sides of the 
body, but there is no development of a longitudinal trunk oi* 
trunks upon the right side. As in other Snakes, a partieukrly 
strong branch from the longitudinal parietal passes up to the 
portal trunk Just before the latter reaches the liver. 

The main points in the foregoing notes upon the veins of Python 
sebce to which I deshe to call attention are the following :— 

(1) The double origin of the anterior abdominal vein, one root 

from each renal afferent vein, as in Eryx jacidm and in 
the Lacertilia wdthout exception. 

(2) The prolongation of tlie renal afierent vein beyond the 

kidney along the sperm-duct, this region being, like the 
renal afierent, a persistent posterior cardinal. 

(3) The existence of a trace of the umbilical vein, which pei*sists 
in its entirety in Emiectes. 

(4) The i^aired main trunks of the neck distinguish EmieoteB 
from Python^ where, as has been also shown by otheis, 
there are only tlrree trunks and the pamed Jugulars are 
not symmetrical in size. 


(3) Some Rotes itpon Ilysia scytale. 

The following notes are the result of the examination of a 
single specimen of Ihjskt scykde which has been in my possession 
for some time. 

^ F. Z. B. 1004, voL ii. p. 118. t Ahm^ p. S4. ■ . 
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It measures 19| Indies in lengtli. 

The base of tlie heart lies 4| inches from the tip of the snout. 
The liverj which is T inches long, commences just at the heart as 
ill Tipers. The gall-bladder lies 14 inches behind the tip of 
the snout. The kidneys are elongated, and not particularly 
shortened as in Eryx. The right kidney, 23 mm. long, ends 
21 mm. ill front of cloaca. The left kidney, 21 mm. long, ends 
11 inm. in front of cloaca. The right testis begins 10 miii. behind 
the gall-bladder; the left testis begins 9 mm. behind end of right 
testis. 

The lung of Ihjsm is single and the vascular part, which is 
of considerable thickness, extends for a considerable way down 
the liver, being some 2| inches in length. The ivindpipe, as is 
usual, is formed of incomplete rings, a fibrous fold connecting 
them along its entire length. Just before the trachea opens into 
the lung there is a minute orifice which represents the 2nd 
bronchus ; but there is no approximation to an equality between 
tlie two bronchi such as exists in the Boine snakes. The end of 
the trachea, that is, of course, of the only functional bronchus, 
extends some little way into the lung before it disappears. This 
disappearance is not quite abrupt; the lings of the bronchus 
cease just before the end to be circular, transversely-arranged 
cartilages; they anastomose with each other, and finally assume 
a honeycomb disposition, precisely like the lining-membrane of 
the ensiling lung. Still the bronchial region can be distinguished 
from the pulmonary by its bluish eolom*. 

Alimentary GmiaL —The condition of preservation of the spe¬ 
cimen which. I have dissected, and the comparatively empty 
alimentary canal, render it possible to give an accurate account of 
the rugie and plications of the difierent regions, which is not 
always so easy. Tliere are, moreover, obvious differences between 
llysia and some other snakes, both in the structure and pro¬ 
portions of the several regions of the alimeiihiry tube. The 
i^mphagim extends to the posterior end of the liver, where it more 
or less suddenly passes into the stomach. Internally the demar¬ 
cation is quite abrupt. It is shown, in fact, by the different 
nature of the folds of mucous membrane which line the two 
sections of the anterior part of the alimentary canal. The 
stomach in its anterior part is lined by three, and three only, thick 
longituclinally-iainning folds. At the junction of stomach and 
lesophagus these 'thick folds disappear as such, and are either 
nearly or quite continuous, with at least six similar but much 
smaller folds. There is thus a pei'fectly obvious demarcation 
between cesophagus and stomach. The stomach itself is 56 mm, 
(or about 2 inches) long, and is plainly divisible into two regions : 
the first of these is much the larger and measures 48 mm.; the 
second is about coextensive with the gall-bladder, which is attached 
to it and' measures 8 mm.' The larger anterior'region of the 

* As Mr, Butler (P. Z. S. 1896, p, 70A) and otlxers bare noted. 
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stomacli isj as already aaentioixed, traversed hj tliree tliick folds^ 
wliicli show here and there an interesting trace of a i*e4iciilar 
arrarigeriient. There are occasional short branches of tlie foldsj 
■which, altiioiigli they do not reach another fold, indicate an 
a-pproacli towards, or a reminiscence of, a reticnlai* arrangement. 
Towards the posterior end of the anterior part of the stomacli the 
folds lose their importance and sniallei* folds between them 
appear. But the whole series of folds dies out upon a cushion-’ 
elevation. Then follows the shorter posterior region of the 
stomach, wdiich is entirely free from 2 ‘ug£e of any kind. The 
small intestine is short as compared v%dtii that of some other 
serpents. Kot counting its -windings, it measures in a straight 
line from the end of the stomach to the beginning of the large 
intestine 51 mm., or 2 inches. About half of this consists of a 
closely-folded section, wdiich commences immediately after the 
circular valve separating the stomach from the intestine. Then 
follows a straight section, which just before its opening into the 
dilated cominenceinent of the large intestine l^ends once or twice 
abruptly upon itself, thus constituting another vshoider coiled 
1 ‘egion. The intestine is lined with fine wavy folds. The large 
intestine is also 51 iiim. in length to the anus. 

Vascular System, —Though it is impossible to elucidate the 
arraiigenient of the vascular trunks in a spirit-preserved specimen 
in a thorough fashion, I have nevertheless been able to asceitaiii 
cei’tain facts wdiicli are of importance from a systematic point of 
view. I have been able to follow the alxlominal branches of the 
aorta,, and find that the first hepatic branches are disposed as 
follows:—The first hrancJi which arises supplies the stomach, and 
reache.s that organ at about its middle. On a level with the gall¬ 
bladder a second ecjiially stout branch is given off •which divides 
into two trunks: one of these runs forward and is gastric; the 
other has a posterior course and is intestinal. The next biancli 
of the aorta is that of the right testis ; it is of course very slender. 
I did not discover the corresponding branch to the other testis. 
The next artery to arise is the right renal, which enters the 
kidney near to its anterior end. A rectal artery comes next and 
is followed by the left renal, which is also the only artery of this 
kiihiey and enters it near to its anterior end. Then follow three 
rectal arteries. 

Intercostal Arteries.—In the ariangement of these arteries 
Uysia plainly shows its affinities to the Boidie. In the last- 
mentioned family ^ the intercostal arteries are paired structures, 
which is not the case with, at any x'ate, many Coliihricte and 
Yiperid^e. In Ilysia the same paired, structime is plainly visible; 
fuithermore, it is to be noted that the intercostal arteries are 
regular in their arrangement—that is, that they supply the inter¬ 
costal spaces continuously, a pair of arteries cori*esponding to 
each veitebra. This is, of course, also a Boine character. It is 

JacQuart, Ann. Sci. l^at, (4) iv.; and Beddard, P. Z. S. 1&04, vol, ip. 3S8, & 
P.Z.S. 1904, vol.iip. 108. 

Beoc. Zool, Soc.— 1906, Yol. I. No. Ill, , 3 , „ , , 
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important also to note tliat the intercostal arteries arise from tlie 
aorta a-s single trunks and biftu’cate Liter, Tlie arrangement of 
these arteiies, in fa.ct, is precisely as in Python^ as figured liy 
Jacqiiart. 

Among the Lacertilia it is %^ery general, if not universal, for 
the mesenteries to contain muscular strands, which in the case of 
the dorsal mesentery arise from the vertebral niiisculatlire and am 
often insei‘ted on to mscera. These hands of muscle are made up 
in all cases where they have been esainiiied of iinstripecl nitres. 
I find in Ilysia a structure which is to he i'egarded as the equivalent 
of these bands of muscle in the Lacertilia. This consists of a single 
band of fibres of about tlie same calibre as one of tlie largei* 
arteries—for wliicli indeed, or for a vein, I at first mistook 
it. The nacreous glitter, however, of the strand shows its 
muscular nature, which appearance was confiiined by microscopic 
exaniinatioii. The fibres of which it is composed are plain iilires. 
This ])ancl of muscle arises from the centra of two vertelnm by 
stiunds from each near to the posterior end of the livei’. It runs 
obliquely forwards, and ends in an attachment to the upper surface 
of the liver. It avoids the alimentaiy canal, pasvsing to the right 
of that tube. The existence of only this one straight band of 
fibres of unvarying calibre thi'oughout is difiereiit in detail from 
what is found among the Lacertilia. 

Fi*oni this necessarily imperfect suxwey of the anatomy of 
Eysia, it is possible to abstract two characters in which this genus, 
placed in a Family of its own, resembles the Boidic, and one other 
in ■which it departs from the structure of that group. 

Ilysia agrees with the Boida?. in the following points:— 

(1) In the regularity and paired character of the intercostal 
arteries. 

(2) In the fact that each kidney is supplied by a single renal 

artery. 

On the other hand, Ilysia clifieis from the Boicke (excepting 
Ungalia"^) chiefly in the fact that the kuigs are not normal paired 
stnictiu’es hut that one is rudimentary. 

The other features which I have been able to note in this 
survey of certain points in the anatomy of this genus are, in the 
present state of our knowledge, indecisive of the affinities of the 
genus. 


(4) The Slriicture of ike Yovny Bitis nasicornis, with 
Holes on other Tij^ers, 

A considerable number of young Vipers of this species ■ W'ere 
born in the Gardens in Kovember last, some of which were alive, 
■whilst some had been born dead. I examined several of the latter. 
The young snakes w^ere enveloped in the amnion, and the other 

* See Cope, the Lungs of the OphidLi/^ Proc, Amer. Phil. Soc, ssiii. 1804, 

p, 220. 
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fcetal inem])iTiiie.s were in much the ersme coiiclitioii as in the case 
of the iiewly-horii 3itmctes 'iiotcpvs dei=-'ei*il.;eii n,l?ove. The iiavei *’ 
(text-fig. 8) is, however, in this Yiper niiicli smriller than in the 
Aiiaeoiida. The a.ctunl patch of skin iincoveiod hy scales oiiK^ 
occupied the extent of t^vo of the ventral scales, which vrere li€n*e 
divided into two. On either side a small number of the ventral 
scales were divided in the middle line, but there was no iiitervhi 
betw^eeii the two halves of each scale. Moreover, only tvro scales 
anterior to the navel and four heliind it were thus divided. The 
conditions, therefore, ai-e distinctly different fi’oni those obtaining 
in Uimectes. Furthermore, the position of the navel differs. In 
Jjitis only 10-14 scales intervened I'ietween the navel and the 
cloacal orifice: the actual distance was 14 mm., the wdiole snake 
measuring some 9| inches The embryonic veins were appai'ent. 


Text-lig. 8. 



Region of nmbi-liciis in newly-bom JBitisjiasicorms. 

IT, Umbilical sac. 

as in Mmiectes, The umbilical vein can easily be traced from the 
“ navel to the vena, cava inferior, which it enters towards the 
anterior extremity of the liver. As in Httnecies^ this vein has no 
relation whatsoever to the anterior abdomiiijil vein that I could 
discover. It has, however, an obvious connection with the epi¬ 
gastric vein, Avhieli leads me to introduce the matter here, not as 
a contribution to the anatomy of the Yipers, but as explanatory of 
the anatomical facts which I have just referred to in the Python f. 
Close to the union of the umbilical vein with the vena cava a branch 
ascends from the epigastric to join the umbilical. This seems to 
me to be a fact suppoiting the inference which I have put forward 

** Ih Yip@ra hBnis also the navel is close to the oloacal aperture 
t Above, p. 29. 
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as to tile partial persistence in tlie adult Pytlion of tlie embryonic 
iimliilical vein. 

Trachea and Lang. —In this Viper tlie traclieal lung is not in 
aii}^ way marked off from the ensuing thoraco-abdoniiiial portion 
of the lung. The latter extends as an efficient respiratory organ 
for some distance dovni the liver. The tracheal or bronchial gutter 
ends at a level with about the middle of the heart. Thei’e is no 
trace of a second lung. It is necessary to emphasise these various 
facts, since the}" differ among the TiperidcU. The total absence of 
a second rudimentary kmg in this species has been already noted 
by Butler In addition to the species which he mentions, I may 
note here that Zachesis grammeiis has a rudinientaiy left lung. 
In Ancistrodon piscivo7nts the lung is vascular for about an inch 
])eiiind the heart, and the traclieal gutter is continued for about 
tlie same distance, lieing thus nioi'e extensive than in Bitis nasi- 
cornis. In Lacliesis gy'arnineus the vascular part of the lung is less 
extensive posteriorly. Caitsus rhombeaiits differs in some i*espects 
from these other Yipers. Like all other Solenogiypha, it possesses 
the tracheal lung; but it differs from some other Vipei‘s in the 
fact that the tracheal section of the king is the only part which 
is vascular, the rest being anangious. The trachea is continued 
down the lung from the very beginning of the tracheal lung as a 
gutter down to near the end of the liver. 

Intercostal Arteries. —In dealing with certain facts concerning 
the vascular system in Zachesis grmnineti-s t? I pointed out that, 
contrary to what is to he found in many Snakes, the intercostal 
arteries perforate the body-wall accurately in the middle line and 
singly. This feature, I am now inclined to believe, is distinctive 
of the Yiperidfe, for I have since found a similar state of affairs 
in Caiisit'S rhomheatics and A^icisb^odon piscivorus. 

Veins and A^'teries of Liong, —Dr. Gadow, in a figure t of the 
pulmonary arteries and vein of Crotalus, represents these vessels 
as passing forward from the heart. This direction is of coui'se in 
conformity wntii the tracheal lung of that snake, where possibly 
the respiratory organ lies entirely in fi'ont of the heart. In the 
young Bitis both artery and vein bifurcate. The artery bifiu-cates 
some little way after its origin, and the anterior branch supplies 
the traclieal lung, while the posterior branch supplies tliat 
portion of the lung which lies behind the heart. The pulmonary 
vein show"s the same general distribution. There were two main 
branches, one anterior and one posterior. The direction of 
emergence from or of entry into the heart, as the case may be, was 
rather lateral than definitely anteiior or posterioi*. I deal on a 
later page § with these facts with reference to the original form of 
the lung in the Squamate reptiles. 

Veins of Wech (text-fig. 9, p. 38 ). —Contrary to what is to be found 
in, many Snakes, there are only two main veins of the neck in Bitis 

^ P. Z.S. 1895, p. 705. t p. z.S. 1904, vol. i. p. 366. 

t In Bronits Tlzierreich, Kept, Bd. vi. Abtb. iii. Taf. cxx.tvi, tig. 3. 

g Below, p, 41. ■ ■ 
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nasicor'iiis. Eiicli of tliese tvro is closely accompanied by an artery. 
Tile larger enters the heart in common with the az\"gos, and riin.s 
forward on the right side of the body as far as the Iiea-d, It is 
imicli more slender in its most anterior region than near the heart. 
This vein gives off to the right a series (I counted seven in the 
most fully developed specimen) of branches to the paiietes, wliicli 
immediately plunge into the thickness of the body-wall after a 
^'ery short free course. From the left arise a smaller number of 
veins vcliich have a longer course. Of these I found not more 
than three. They arise at right angles from the main trunk, and 
cross the body to the left side of the dorsal median line. Here 
they appear to become continuous with a lorigitiiclinal trunk which 
rims a considerable ivay towards the head and posteriorly as far 
a.s a little ivay clown the liver. This vein runs much further from 
the doi'sal middle line than the right jugular and the right azygos. 
The branches, soon after leaving the jugular, send off a twig to the 
oesophagus. 

The longitudinal vein of the left side of the body, supplied by 
branches from the light jugular, represents, as I imagine, the left 
anterior cardinal, the right vein being the persistent light anterior 
cardinal. Their mutual asymmetry with reference to the median 
lines of the body is remarkable. It is possibly to be accounted for 
by the pressure exerted hy the trachea, and lung pushing the vein 
further aavay from the middle line. The right azygos vein appears 
at first sight to be of less extent than a more careful examination 
shows it to be. In three of the specimens which I examined this 
vein, which is of considerable calibre, appeared to end at about the 
level of the ventricidar apex; but in a fourth example it was 
distinctly continued back by a very slender prolongation to a 
point cpiite on a level with the middle of the liver. It is note¬ 
worthy that the azygos not only gives off branches to the intercostal 
spaces along which it runs, but that close to its origin—or rather 
debouchement into the auricle—it sends out a forwarcliy-ninning 
branch, which ought, so to speak, have been furnished by the 
anterior cardinal of that side of the body. 

In addition to the right jugular, which is a vessel as thick as 
any in the body, and the rudimenWy left jugular, which is prac¬ 
tically a bx'aiich of it, though morphologically, as I imagine, a 
distinct vein, an internal jugular runs along the trachea. This 
vein, like the right jugular or anterior ca.rdiiial, is closely 
accompanied by an artery. The artery, however, like the vein, is 
thinner than are the pair which run along the body-wall on the 
right side. "Wliether there is a corresponding and less developed 
vein for the opposite side of the trachea, I am unable to say. 

In the arrangement of these anterior veins Bitis stands at the 
opi)osite pole from the Anaconda, whose anterior veins have been 
considered above. In the latter serpent all four veins, viz. both 
anterior cardinals and two internal jugulars, exist. In the Tiper 
the reduction is striking. Intei*mediate conditions are offered by 
Boa, in which, according to Gadow's figures, the veins of the neck 
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are three. This reduction is in consonance with the generally 
received opinion as to the much modified clioracter of the Viperichn 
as compared with other Serpents. 


Text-fig. 9. Text-fig. 10. 



Text-fig. 9.—"Veins of neck of newly-borii JBUis msicomis. 

Az. Azy^m vein; S. Heart | i2.F.F.j i.F.K Eight and left vertebral veins. 


Test-fig. lO.-^Veins in region of kidney of newly-born Bitis nasiaornis, 

<f. Anterior termination of testis in a fibrous band; X.HT. fieft kidney. Sr,v, 
Bupmrenal portal, vein; Sr. Suprarenal body; T. Testis; VM.affi Afferent 
renal; Efferent renal. 
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Veins of Kidney^ Sn.jrrarenal Bodies^ an/l adjacent region .—Tlie 
kiilneys iiieasiire from 29inru. to 32 liiin. in leiigth. and are diritled 
into about 20 lobules. Tlie afierent renal reiii extends to 'witliiii 
3 iiiiii, or so o£ tlie anterior end ot* tlie kidnevj giving off a, braiicli 
between eacli lobule. In one speeinien, at any rate, tlie renal 
aifereiit vein gives rise to a large brancdi (see text-fig. 10, p. 38) 
wliicli leaves the surface of the kidney some wav liefore its jiiiteiior 
end, so that the rest of the renal afferent anterior to this point 
of origin appears to be a branch of this, the main trunk. This 
vessel is clearhna persistent posterior carclinal, which runs forward 
ill clo.se contiguity to the suprarenal giainl. It extends beyond this 
gland and ends in two branches to the parietes. These latter seem 
to me to be the afierent suprarenal yarns. There is furthermore 
another afferent suprarenal vein, which also Joins the cardinal, but 
towards the posterior end of the suprai’enai body. This vein collects 
blood from the lateral parietes, and rims paiallel with the kidney. 
Whether it does or does not communicate witli the afferent renal 
behind the kidney, I do not know. In another specimen this 
vein -was quite as w^ell or even better developed; but it was con¬ 
tinued directly into the vein running along the suprarenal body, 
wliicli I have presumed to be the posterior cardinal vein of this 
side of tlie body. There was no connection, that I could ascertain, 
witli the afferent renal. 

The suprarenal veins are veiy conspicuous and twm in number ; 
they run from the anterior pai*t of the suprarenal body over the 
testis, and open into the efferent renal vein. 

It wall l.-^e seen that the vein which runs along the parietes 
beside the kidney is precisely that of Eimectes described above; 
but in Bitis I have not been able t;o ascertain the presence of a 
posterior connection with the afferent renal. It is, fui’thermore, 
plainly to be compared with the vein occup}dng a similar situation 
in which has been described by Hochstettert and 

myself i, and whieli I have figured §. 

Mepatic Veins .—So many of the observations upon the veins of 
Hep tiles haA~e been made upon a single example, that it is not 
always certain howr far the appeamnces desciibed represent the 
1101 ‘iiiaL I am therefore careful hei*6 to describe the course of 
the veins in all of the specimens of this Yiper tlnat I have had the 
opportunity of studying. The result is to show that the variations 
ui'e not very great (so far, of course, as the small number of 
examples allows of such a statement), and that therefore the 
ai'i'angement of these veins at any rate is of use for systematic 
purposes. The portal vein (text-fig. 11, p. 40) offers no remarkable 
features. It reaches the liver at the Junction of right and left 
lobes, as in other Serpents ; and from that point until the anterior 
end of the liver it runs superficially, receiving branches from, both 
the dorsal and ventral parietes. Of the dorsal parieto-hepatic 
veins, one is absolutely constant throughout the whole seri^ of 

p. 22, t Morpb. Jahrb, xix. p. 462. 

X P. Z. S. 1904 ydi. ii. p. 8. § Boc. eit %. 1 A, p. 8. 
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indiviclimls. This vein reaches the portal shortly after it has 
reached the liver, collects blood from several intercostal spaces, 
and rims hack to nearly the level of the posterior end of tlie livei*. 
It is apparently generally present in the Ophidia and is not merely 
a characteristic vein of the Yipers. 


Text-fig. 11. 



Portal veins of newlj'-born JBiiis jzasieornis. 

Epigastric; S'. Heart j X. Liver; jp. Parieto-tcpatic veins, two of which receive 
hvanches from stomach represented as cut oft at the end; P.F. Portal 
vein; U. Umbilical vein; F.cx Vena cava posterior. 

This vein received, in the most fully-developed specimen which 
I examined, two veins from the stomach. There were in this 
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example tliree other veins of t/ne same kiiifl, of wliicli two received 
hraiiclies from the gut; there' was also an independent gastro- 
hepatic vessel, as is shown in" the aecoinpaiiYing figure (text- 
fig. 11 , p. 40), which represents the",liver-veins of this example. The 
epigastric vein sends, at any rate, t:wo branches to the liver, wliicii 
are very aiiteiior in position: one o;f these receives a branch from 
the stomach before entering the liveip In another example tliert- 
were only tlii-ee dorsal parieto-hepatids. It was in this example 
that a branch from the epngastric joiried the umbilical vein, as 
i‘eferred to above. In a third specimen,, I saw only two parietcs- 
hepatic vessels, arising, as in the others, fipm the left side of the 
dorsal median line. In this and other ea.se.>p the cliftereiices may 
not be real, but due to absence of blood in th e vessels at the time 
of examination. 

The origin of the hinder mesenteric vein iii the Opliiflia ha,8 
been variously stated, the different modes of p')rigin described 
possibly coiTesponding to the difierent species and genera 
examined. Hoclistetter describes and figures Tropidonotus 
nciirix (with which he finds Coluber cesadapii to agree) as 
possessing a mesenteric %"ein which arises from 'both afferent 
renals, the two branches comhiiiing to form the single vein. 
I have not been able to ascertain to iii}' satisfaction tiie arrange¬ 
ment of these veins in Bitis nasicornis; but in anotTier Yiper, 
Ancistrodon jnscvvoru-s^ 1 have found that each renal afferent vein 
gives off a branch, and that these join to form the mesenteric 
vein running along the lower surface of the large intestiii.e. The 
arrangement characteristic of this Yiper is therefore precisely that 
of Tropidonotus and Coluber, 


(5) Considerations respecting the Frimitire Structure 
of the Lungs in the Squamata, 

Satteida (or, indeed, most Lacertilians) on the one hand, avid 
such a snake as Causm rhomheatus on the other, represent the tvn 
extremes of modification of the Bquamate lung. In the forme v 
the lungs are paired and equal, and are efteetive breathing-organs 
thx'oughout: tliey are separated from the glottis by a long stretch of* 
trachea, and by two equisized bronchi into which the trachea divider 
some way in front of the lungs. In the Yiper, on the otlieiv 
hand, the trachea opens into the lung but a shoit way behind th ) 
glottis, down which it is continued as an open gutter; at, or about, 
the level of the heart the lung becomes anangious and is a mer) 
aii*-sac; while there is no trace of a second lung, or of a divisioi i 
of the tracheal gutter into two binnchial tubes. It is undoubted! ' 
the prevalent opinion that of these two extremes, that represented' 
by Hatteria is near to the primitive Sauropsidan lung, while the 
lung of Causm represents the most modified Type. Paradoxical 
though it will appear, there are reasons founded upon anatomical 

^ Morph. Jalirb. six. 1893, p. 489, ph xvi. f g. 19. 
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facts wiiicli necessitate a recoiisideiSition of tliis view, and wliicli 
tend to destroy its a.ppaneiit obvioi^lsness. 

Cope"\ to whom 0111 * knowledg^e of tlie headwards extension of 
the lung is iiiaiiily due, though '^hlie fact of this extension in the 
Yiper was known fifty or sixty! years eaiiier, terms this section of 
tlie lung the tracheal luiig/^ and after a survey of the leading 
groups of Ophidians found ii't to occur in the principal subdivisions 
of the order or suborder. J le found this tracheal lung in Ungalia 
among the Boidie, in the.. Soleiioglyplia without exception,” and 
in several Colubrines,/ to which I myself have added the 
Hamadryad t. The o- ccurrence of these tracheal Inngs so widely 
among the Opliidia suggests a retention of a chara,ctei‘ rather 
than its intlependen .t development in the several groups. So far, 
however, one can wlo no more tlian incline to the foiiner view. 
There are, how eve n\ other facts. In the first place, among Snakes 
generally the rin/gs of the trachea, where there is no tracheal lung, 
are incomplete jposteriorly, leaving a gap filled in Avitli soft tissue. 
This soft tissue i is continuous with the lung-tissue where the latter 
commences, im these cases near to the heart. 

It iiiiglit 'oe held—if the matter ended here—that the non- 
junction of tracheal rings posteriorly had no more significance 
than the ffailure to join posteriorly of the tracheal rings in the 
Cassowary t or in Man §. But a few cases seem to show that this 
failure to join is of meaning as the last term in a series. For in 
some Se.rpents, e. g. in Lioheterodon^ there is not merely a failure 
to unit *3 posteriorly among the tracheal rings, but the membranous 
space left is of ivide dimensions, much wider than the actual 
trachf ja, and fully as wfide as the tracheal lung wiiere that organ 
is de" reloped. Moreover, in this snake there are traces of a deveiop- 
men.t of diverticula of the cavity such as ai'e to be met with in a 
niuuli more fully developed condition in the Hamadiyrnd snake Ij. 
Tlrese facts therefore afibrd some emdence that the tracheal lung 
wf ts formerly more widely spread among the Ophidia than it is now; 
that it is not a new structure in those forms wliere it occurs, but 
a,Cl archaic structure so far, at any rate, as Snakes are concerned. 

It will be observed, moreover, that there is a, distinct i*elation 
between the development of the neck part of the lung and the 
nsymnietry of the lungs. This relationship, however, does not 
nfter all amount to a great deal; for the only Serpents in which 
there are a pair of well-developed thoracic lungs are the Boidse. 
It is nevertheless noteivorthy that among these primitive Snakes, 
AS they are held to be, the genus Ungalm^ ■which possesses the 
tracheal lung, is, like the Ooliibrine Snakes, ■without more than 
a rudiment of one of the lungs. The only allied form in which 
this asymmetry of the lungs is knowui to exist is Jlgsia ; but in 
ilysfcfi there is no'development of the tracheal lung. My object, 

* Proc, Aiacr. PHI. Sdc. 1894, p. 21V. 

f P. Z. S. 1903, vol. H. p. 319. ' t PorHs, P. Z. 1881, p. 783. 

§ Treatises 011 Hiuiiaa ATjatoinj\ 

i| Beddarcl, P. Z, S. 1903, vob il p. 319- 
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iiowever, being intliei’ .‘inatomical tbe.n pliysiologieab tiii> liicuieof 
t:.oinpeiisatioii—as it mav be considered to be—\viil be left aside. 
For it is, I think, impossible to iioldj in the p>reseiit state o£ our 
iniowledge at any rate, that tlie unpaired comlitioii of tlie lurig is 
the primitive one for Snakes, ami that tlie minute rudiment of tlie 
second lung in many Yipers and Calii]:)rmes is an incipiuiii of a 
.-^ecoiid iiiiig. Still tlie question does not appear to me to be 
absolutely settled, for reasons vdiicii I hope to investigate more 
folly later. 

But altliougii it may he said that there is some evidence that 
among the Opliidia the existence of a tracheal lung* is not an 
innovation but an inheritance, tlie case would seem at first sight 
to be quite diifei'ent among the Lacertilia. If the assumption 
that the Lacertilia form one order with the Opliidia, and tiie 
theory which I seek to pi*ove concerning the origin of the lungs 
ill the Sqiiamata he probable, thei'e should be evidence of a 
positive land among the Lacertilia of the existence of traces of a 
tracheal lung. The most positive piece of evidence is that furnished 
by Prof, Wiedersheim, who has described in AinpMshmta fiiliglnosa 
what appears to be a persistent tracheal lung the existence of 
which, liow’ever, has not been confii'med for other species t. It is 
noteworthy, too, that in various Lizards the tracheal rings are far 
fi‘om meeting posteriori}"; in Lacerta, for instance, there is a very 
wide iiiembi'anoiis interval posteiioiiy, at the edge of which only 
appear the tips of the tracheal rings. Further more, in many 
Lizards—this is particularly w*eH seen in Vamnics —the lung ex¬ 
tends forward a good rvay beyond the entrance of the bronchi into 
tlie lung. The ariaiigeinent in such a lizard as Vcmmm is quite 
i‘eminiscent of the disposition of that organ to be seen in Eeterodon 
plahjrrhhws, where the tracheal lung is not traversed by a tracheal 
gutter, but extends foiuvard along the intact trachea as a con¬ 
tinuation forwards of the thoracic lung. 

Were it not for the numerous cases of a tracheal lung attached 
to the trachea throughout, this condition in lleterodon would 
pi'obabiy have been compared merely with the slight forward 
extension of the lung in many Lacertilians, in wdiich the bronchus 
enters at the side rather than at the base of the lung. Such a 
comparison would indeed be correct, but it would not be so far- 
reaching as I believe there are grounds for regarding it $. Besides, 
this incomplete comparison of facts, as I regard it, would le£ive it 
an open question as to whether the lungs in the Sqiiamata were 
not derivable from the type shown in MaUeria, and to which a 
forward extension had been' afterwards added. As it is, there 
are finther facts w-hich enforce the position taken' up by me 
in this communication. I have pointed out, in describing the 

^ ‘ Lenihiich der vergleiclienden Anatoraie der Wiibeltbiere.’ 

t Beddard on AmpJiisbiXtna, P. 2.8*. 1905, vol. ii. p, 489. 

Tliis statement ot* coimse assumes the validity of Prof. Cope’s view ttat the 
headward ejctension of the lung in Keterodon is the homologue of* the tracheal lung 
in, e.the Viperidfie. ■ ' 
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pulmonaiy artery and rein of Bitis nasicornis^'^ that both artery 
and vein bifurcate soon after leaving, or just before entering, the 
heart. One branch goes to, or comes from, the anterior tracheal 
part of the lung, rvhile rhe other branch has a similar relation to 
the thoracic part of the continuous lung. It seems to me that this 
anatomical fact explains two other facts which have been a little 
difficult to me hitherto. 

The trachea in Snakes, and in certain Lizards at any rate, is closely 
accompanied by arteries or an artery which is one of tlie systemic 
branches. This carotid artery is concerned with the blood-supply 
of the windpipe and adjacent organs and regions. In some cases, 
however (probably much more generally than I am at present in 
a position to know), the tz^achea is accompanied by arteries which 
arise not from the systemic arteiies but from the pulmonary. I have 
shoAvn this to be the case in t and more recently 

in Ilaiieria t. In both of these Samians the artery in question 
is most clearly a branch of the pulmonary, and equally clearly 
lies alongside of the windpipe anteriorly. A careless dissection 
would fail to show this, as I consider it, highly important point. 
It is, however, plain when the artery is properly followed out in 
an injected specimen. 

ISTow the pulmonary artery is, it is hardly necessary to say, a 
respiratory artery: it is concerned, that is to say, not with the 
nutritive supply of the lung-tissue but with, the oxygenation of 
the blood. The tissues of the lung receive their nutiitive supply 
from elsewhere. Branches from the aorta supply this need which 
have no relation whatever to the special respiratory arteries and 
veins. This is, of course, universally true of the higher vertebrates. 
It seems therefore that the persistence of a branch of the pulmonary 
aitery supplying the trachea, taken in conjunction with tlm 
bifurcating pulmonary artery of the Yiper with its tracheal and 
thoracic portions of the lung, is a fact which decidedly points in 
the direction of a previous respiratory function of that part of 
the respiratory passage which it now supplies. 

The assumption upon the various facts which have been briefly 
dealt with in the course of the preceding remarks, that the most 
primitive type of Bquamate lung is most nearly preserved in 
certain Serpents, is recommended by certain general considerations. 

"Whatever may be the views as to the phylogeny of the Squaiimta, 
it can hai'dly be disallowed that Eeptiles generally have emerged, 
from an Amphibian or Dipnoan form. On this view, the com¬ 
mencement of the lung far fox'ward in the body is intelligible, for 
the earliest condition known, that represented in the Dipnoi, 
shows a lung at first (or always, Geratodm) unpaired communicating 
directly with the exterior through the glottis and mouth-cavity. 

. * Above p. S6. 

t “ On the Anatomy of the Yellow-tlixoated Lizard,’' P. Z. S. 1904, voL ii. p. 263, 
text-dg^. 37. 

On tbe Vascular System of M^atteHa Sco,** P. Z. S. 1906, vol, il p. 402. 
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H. Oil tile Minute Stnictiire of tlie Teetli of Creodonts, xiitn. 
especial iTferenee to their sngo'ested resemblance to 
Marsupials. By Ohahles S, Toxes, M.A., F.IiS., 
Yiee-Pres.Z.S. 


[Received Janiiaiy 15, 190G.] 

(Text-figures 12-25.) 

TlieA the. Creodonts, tlioiigli obviously not ^larsiipials, never¬ 
theless present resemblances to them has been noted bv iiiaiiy 
c.fbservers. Fiiliol (1) has discussed the question, and Mafitliev* (2) 
uses the expression pseudo-niarsupiai characters of the Mes- 
onyciiidte,'’’ wliiJe he also says of Facltjj(.ena tint “ in its dentition 
this species approximates the Marsiijiial dental formula.” 
Lydekker (3) goes a little further, and says these and other 
fossil forms, such as Borhycmia^ seem to iiidiaite an intimate 
relationship between the Pol\p)rotodont Miirsiipials and the 
Creodoiit Ganiivores represented by llymnodonl^ Y/ortnian (4) 
also speaks explicitly upon the same point; whilst frequently 
alluding to marsupial resemblances in their osteology and den¬ 
titions, lie says : “ By taking the more piimitive members of the 
existing marsupials as the basis of our comparisons, I am 
convinced we shall be able to arrive at a very much cleai*er 
understancling of wliat the ancestors of the Oreodoiits were like ” ; 
and “ Present evidence points to the fact that the two groups of 
the Oreodonts probably arose side by side from Mesozoic Marsu¬ 
pials,” and further that they were derivatives or oftslioots of 
any pre-existing group of Placentals is exceeding!}" unlikely.” 

Buell ^speclllatiollS being life, it occurred to me that it would be 
interesting to ascertain what evidences of affinity the minute 
structure of their teetli might afibrd, and by the kindness of 
Dr. Matthew, of the American Museum of Katural History, 
I have been enabled to make sections of the teeth of a niiiiiber of 
representative species of Oreodonts, whilst Dr. Smith Woodward 
lias kindly furnished me with a fragment of a premolar of 
Borhycena, 

But, before detailing the results of an examination of these 
teeth, it seems desii-able 'to say a few words upon the nature and 
value of the evidence to be derived from the histological structure 
of teeth, the more so because this line of investigation has been 
but partially p)ursued and its results appear to be not well known 
to tbe majoiity of naturalists. 

It might have been expected that there would be but little 
variety of structure in the teeth of animals belonging to the same 
great groups, for it is not easy to see how this should be affected 
by the ' ordinary processes of selection. It might have been 
thought that so long as a tooth was strong enough, sharp enough, 
and well adapted in external form to its work, its structure would 
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matter little and would remain constant. But it was sliowii by 
my fatlier, the late Sir John Tomes (5), that lyy a mere exa<miiia- 
tion of sections of the enamel it was possible in tlie case of 
Eodents not merely to pronounce tJiat the enamel was that of a 
Rodent, but in a large iiumher of instances to infer it correctly to 
a particular family of Rodents, or to a group of families. 

Ill the more simple forms of enamel, the enamel prisms all pass 
outwards from the surface of the dentine to the outer surface of 
the enamel, and ame, -with very slight exception, exactly parallel 
with one another. 

But in the Rodents contiguous layers of enamel prisms start ofl' 
from the dentine at difiereiit angies, the layers alternating in this 
respect, so that if the section embraces in its thickness more than 
one layei^, as such sections almost invariably do, patterns are 
produced by the cinssing of the prisms, and these patterns are 
constant and characteristic of many of the fcvinilies. 

Similarly, my fatlier showed that the enamel of ]\Iarsupials (6) 
presented characters very unusual in Placental maininals, and 
therefoin almost characteristic of Marsupials, whilst the Carnivora 
also pi^esentecl well-marked enamel characteristics. 

It therefore seemed to be well worth while, in view of the 
uncertainty of the position of the Oi^eodonts and of their relation 
to recent Carnivora, and possibly to the Marsupials, to apply this 
test of their affinities. 

As bearing upon the subject generally, I may mention that I 
myself examined the teeth of a number of genexu of the Gadidce 
(7), a family selected as being both fairly numerous and at the 
same time compact, with the result that I found that the enamel 
was alike in all, but that the dentine presented inaihed variations 
upon a coiimion t 3 ^pe of vasodentine, and that these peculiarities 
coincided with their zoological arrangement, and not with the 
functional development of the dentition. Thus some of the 
largest teeth presented the simplest, and almost degraded, struc¬ 
ture common to them and their immediate relations, whilst some 
teeth, reduced so as to be almost rudimentary, retained the com¬ 
plexity of structure characteristic of their zoological relations. 
These, however, are the only papers I have met with in which 
this line of research had been followed out to anj" extent. 

In what may be termed the normal arrangement of the dental 
tissues of placental mammals, the tubes of the dentine end b}" 
branching and becoming very fine, or by entering minute globulai* 
or angular spaces within the boundaries of the dentine (see 
text-figs. 15, 16, & 19, pp. 50, 51, 53); but it wns shown by my 
father that in Mai'supials the greater nxmiber of the dentinal 
tubes, instead of so, ending, became continuous with tubes 
which traverse the enamel. This is true of all Marsupials, 
recent or extinct, which were examined by Mm or by myself 
at later dates, with the solitary exception of the Wombak in 
which this does not happen, though, as might be expected from 
what has already been said, tlie precise extent to wffiich it happens 
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and tlie patterns produced vary in diS'erent fLanilies of the 
Marsupials. 

Were there no more than this to l>o sahl. we slioiiLl Ije pro¬ 
vided \vitli a criterion of marsupial adinity hotli certain .and eas}’ 
of application. But unfortunately the enso cannot Ive fully strded. 
quite so siiriply. Whilst it remains rjuite true tliat all marsupial 
enamels present this character of penetration liy the dentinal 
tubes, the converse is not quite true. Tims Jlfjm.r, has an enamel 
so richly penetrated by dentinal tubes that it might Ise easil}* 
taken to be a nmrsupial eiiauieh though in this respect it starnls 
quite alone anioiig placental mammals. But traces of this 
peculiarity are to he found in much reduced degnee in certain 
Insectivora, notalW in the Shrews; this occiiiTence in Ixisectivorj's- 
may pOwSsib^y be interpreted as a survival fi'om some marsupial 
form of ancestor. But this explanation is not available for all 
cases; in veiy reduced degree the character has been found in the 
Jerboa, in some Carnivora, and even in Man, tliongli in hlan the 
rarity of the occurrence and its irregularity wiieii it does occiii* 
suggest that it is pathological, or at least that it is a reversion 
towards something which has disappeared long ago. And investi¬ 
gations of niY own (8) into the development of enaiiiei, and 
especially of iiiarsiijiial enamel, distinctly point to this penetration 
of tlio epiblastic enamel by tubes continuous with those of the 
mesobiastic dentine being a primitive character, to wdiich some 
slight tendency to revert lias not been quite lost by placental 
mammals. 

Hence, in the interpretation of the occimi’ence of this character 
a diffei'eiit value appears to attach to negative and positive 
I'esults : if we find no tubes iit all .in the enamel, we shall, I think, 
be quite justified in saying that no near afiiiiity with the Marsupials 
can exist. On the other hand, if we find rudimentaiy traces of this 
penetration, we .shall not be justified in attaching great impoi'tance 
to it as an evidence of marsupial affinity, though if we find an 
abundant penetration we shall have a character wdiich, so far as 
is kno^vn, is peculiar to Marsupials and to Hymx, 

Having thus cleai*ed the giniind as to the value of the evidence, 
it remains to describe in slightly greater detail wdiat is met with 
in the Marsupials, in Carnivora, and in Creodoiits. 

Marsupial Enamel. 

A general character of marsupial enamels is the simplicity of 
the course pui*sued by the enamel prisms; eacdi prism pursues, as 
a rule, an almost straight com*se’ from the dentine to the enamel 
surface, and where marked 'Cuiwatiu'es do occur, all of < the 
contiguous prisms pursue the same cuia-'e, so that no patterns are 
produced by neigiiboiiring prisms crossing one another. Where, 
however, the tubes are very abundant, the enamel prisms can 
hardly be seen at ail, and we have to take the tulles as indicative 
of their course. 
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Tlie eiiJiiiiel is most ric^ily tubnlm* in the Dipixytotiont ? 4 Toiij>; 
tliongli it must not ].>o tliouglit tliat the tubes jiro spiirsc^ in tln^ 
PolyprotodoTits. In a. la,Tge nnTni,)er of insta,noe.s iiliero is a, slight 
dilatation at the point of jumtion of the d(ad,inal tube with, tlui 
{3iiam.el tube, a, sort of cluiusy jcuntiu fae.t (toxt-iig. 12); but it is 
is not a,n iuvai'iiible cha,ranter, the tube sometimes [jassiug «)ii witli 
no mark at tbe point of junction. 'Whcirtg liowever, (aianK*l 
thins ont towards tlie nock of tlie tooth, tlie tubes in it,'wlut.her 
it he tliat of a. Diprotodoiit or a, .Polypi'otodont, becomes few or notug 
so that it is necessary to be ca,reful not to sc^Iect tlie cuiaiuel ti^ 
be examined from this situation. 

As illiistintious of typical inai*snpia,i enamels I haA'e selected trhat 
of JlypBlprymmis (text-iig. 12), of ThjflacinuH (text-iig. L‘l, p. 49), 
a.nd of Dasyurm (text-fig. 14 , p. 49 ); those iiitcmested in the subject 

Text-(ig. 12. 



All tlio figures, tliough drawn from actual slides, are semi-diagranmmtic, 

section of dontino (D) and (^nanud (K). Tlio tula-s in 
tue enamel roacdi its outer anrface, or ntwly reticli it. Slight dilatations mark 
tiio passage from the dentine to the enamel. 

will faid figures from other genera in the jiapm- of my fill,tier’s 
jilreacly referred to. With regard to tlioso and tlie other figures 
illustrating this paper, 1 may say tliat for the .sake of c.lea.rmiss 
they are seini-diagrammatic!. Though all lia.vo lieeii drawn from 
actual sections, fewer tubes liavo been drawn than actuidly exist in 
a given area, and all indications of structure, other than those 
with which we are immediately concernod, have lieon left out. 

In the Diprotodont Jli/psiprymmiJi (toxt-fig. 12) the onaiiiel tubes 
are seen in their greatest development. Btarting, usually witli a 
dilatation at that point, from the dentinal tuhos tlioy traverse 
the-entire thickness of the enamel, turning a little to one side as 
they approach its periphery, and some of them branching off 
almost at right angles. It must, however, be umlorstood that 
had the section been taken from the thin enamel near the neck 
of the tooth, fewer tubes, and finally no tubes at all, would have 
been seen. Where the tubes are very abundant, iis in this case. 
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it is difficult to see tlie outline of the enamel prisms, which, 
iiowe\mr, where traceable pursue a nearly straight course. 

When, however, we come to the enamel of Tliylachins (text- 
fig. 13), we find that the tubes thin out ami are lost before they 
reach tlie exterior of t]ie enamel, even where this is thickest, 
though sections may be found in wliich they penetrate further 


Text-fig. 13, 



Text-fig. 14. 

D ■“ E 



DaBptrm. —Loaj^itiiflhial section of clentiric and eiuimel. 


than in tliat figured. And where tliere is a tolerably abundant 
passage of tubes, the so-called gra.nula,r layer, which marks the 
exterior of Placental dentines {cf, text-fig. 15, p. 50), is absent or 
but little conspicuous. Outside the region of, the tubes the enamel 
prisms are fairly distinct and are seen to be straight; the straight 
prisms may also be 'trac5ed by careful ilium.ination right in to the 
Pkoc, Zool. Soc.—1906, Yon. T. ISto. lY, 4 
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dentine siirfaee. Towards tlie neck of tlie tootli eiianiel witliont 
tubes iSj as in the Diprotodonts, to l '>0 found. 

.Dasj/urHS eiia'inel restaublos tlia.t of Thylacimts pretty cJostd}^, 
tlioiigii the tubes generaliy I'ea-cls. fiirtlier tlirongli the e-iuiiHcd 
(toxt-lig. 14, p. 49). 


The Enamel on (Jauntvoua. 

As an illustiNition 1 lifive select.ed tlmt of the Tlyaaia. (toxt- 
figs. 15 A Id), tliougli it may be premised tluit tlie eiiamd 
])attei‘us of Cai'iiirora a,i-e fairly con.sta,nt. As one would expe(*t 
from analogy, thyv eu'e not quite idontieal in all: tluis in the .Dog 
group they ai'c simpler, ami where the enaiuel is tliiu the ])r!sms 
i fOeoiiie cpiite straight. Where, ho^verer, the enamel is thicker, t he 
]>;\tterus are easily hlentitiahlo as similar to those fonn^l in, lor 
e.\aan]de, tlie Felidaa though tlie curvatures are less proiiouncc'd. 


Text-%. If). 



Ifyii'iia.—TiOaiA’liiultnnl .^cetioii non* ajinx of ciis]). A low (Iciiiiii}!! tabrs a, 
way into the < tjaimi. Alost of tlio doatiaal tiilH'S knuioli said tormhniU* 
ill tl)!' nuiiuf o spacos of Uio ^nuivdav layer. The enamel prisiiiH are nn*im[,a’d i u 
nlieriiatiiip,- buadleWj and pass nearly at ri^dit anj^’les to one miother. 


Twm figures tire given to show i.lu'. dilferemHi in pattern winsn. 
the enamel is view'ed in a longitudintil and in a. tra.ns\Hrse sc‘etio:u 
of the tooth; lieneo any ohliquit}- in the phuie of the section will 
alter tlie appear'ances. But, afi-er a little ex|K 3 rieneo, it is not 
ditUciilt to discriminate lietw'oen difierenees due to diilerenoes of 
pliiiie and tlio^^e due to real diticrences in arrangement. 

It will be noticed that no'prisms in tiiis, the thicker portion of 
the enaunel, pinvsuo a straight coarse, and that a,11 do not pursue 
tlie same course. They are, however, grouped into bundles or 
slieaves of prisms pursuing an appinximately parallel course, whilst 
towards tlic ext.erior of tlie enamel all th,e Imndles iKNiomo pni'allcd 
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jiiid .^traiglit. Tliej rtre tlins interwoven 'with one aiiotlier in a 
WHY tint is not foilin'! in any known marsupial. 

Text-jig. IG. 




Ocelot.—The cuauiel prisms are not shown, hut some dentinal tubes pass a 
little way into the enamel. 

As i-egards tlie otlier character, namely, that of the enamel 
being penetrated by tubes running in from the dentine, none are 
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seen to do ,so in text-fig. 10 ; in text-fig. 15 one or two penetrate 
a, very little way. 

Ill text-fig. 17, tlio enamel of an, Ocelot, I lin-ve drawn an 
example of a, greater penetration of the enamel by dentine tribes : 
tills, I may say, is tlie section, wbicb sliows tills to the greatest 
extent out of some sixty sections talven from different genera, of 
Oaniivora. Hut tliongli, on tlie whole, this slight rndiinentary 
degree of penetration isperliaps rather more frerpientin Carnivora, 
tlian in most mamma.]ia,n orders, in none does it ocerir to a.n extent 
in the least eompara.ble wiiJi that found in Marsupials. 


Ttie Enamtsl of Gueoboxts. 

The examination of fossil teeth presents greater difficulties 
than tliat of recent teeth. »Structura.lly, the ena.mel is alwa,ys 
well preserved, j)Vit it ha.s in the process of mineralisation of{,en 
iK^come unduly traaisparent, so that careful illumination is even 
more essential in decdjffiering its structure. And the teeth are 


Text-fig. 18. 



Jlymmdon .—Tra as verso section. Tlio eimriiol prisms a.ro aiTJUif^od in bmnlliw 
radiating so as to present agoUct tbnn. In t.lio dentine, not very wed! preserved, 
tlie excavations of a fungus iivo seen. 


often exceedingly brittle and fria,hle, so that it is (hifficadt to gcdi 
good sections; this can be partly overcome by i,mbedding the 
teeth in desiccated Canada. ha.lsa.i,n before grinding tliein down. 
The dentine, however, being richer in o,rgaiiic matter, is often 
very badly preserved, so that sometimes all structure has dis¬ 
appeared ; a fact which handiatps the observer in t,racing tins 
passage of tubes from it, and soinetimes leawes him only able to 
look for characteristic appearances of tubes in th,e enaanel itself. 
Moreover, . many of the Teeth being rare, only small bits or 
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d;;iruageil t^etli w^ere available for examiiiatioiij so tint it was not 
always possible to select tlie plane in wliicli a section was most 
desirable: one bad to take wbat one could get. 

Still, if tlie enamcd of a fossil Diprotodout be examined, tbere iwS 
no difficulty in seeing tbe enamel tubes and being absoltffely sure 
of tlieir existence and their course, and the direction of the enamel 
prisms can always he traced in a fossil enamel. 

The first figure (text-fig*. 18) represents the enamel of lli/cenoclon 
(Oiigocene of S. Dakota) : in it no trace of penetration by tul:)es 
can be found, and the very distinct enamel pattern is closely 
similar to that found in a recent Carnivore {cf. text-figs. 15 d:. 16). 
Ill passing I may call attention to the curious sjiaces, da,rk in 
tlie figure, found in tbe dentine, wbicli are quite common in tlie 
dentine of fossil teeth. In recent teeth they are only known to 
occur ill teeth which have been lying about in a graveyard, or in 
others which have been l}dng at or near the surface of tlie ground. 
They are excavations caused by a boring fungus; it is generally 
believed to be one of the mould fungi and is perhaps Saccharomycea 
mycoclerma. As it does not seem likely tlnit even the hungriest 
of iiiouid fungi could find much pabulum in a fossilised tooth, 
this boring presumably took place when tlie tooth was com- 
])aratively fresh, and thus points to tlie jiersistence of this mould 
fungus from Oiigocene and Eocene periods. 


Text-iig. 19. 



Mem'u^yx (Middle Eocene) (texDfig. 19).—Jn this specimen the 
structures are well preserved. Not only are there no notable 
enamel tubes, but the outer periphery of the dentine presents 
appearances inconsistent with ponototion of the enamel : 
namely, the dentinal tubes fine down, or spread into tiny branches, 
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and tiiero is a weli-tloilued giuiiular layer. The course of the 
eiifiniel prisms is simihir to tljjit seen in Hyimioiloih suicl in recent 
(J;iriiiv"o.ra. 

Toxtrlig. 20. 



JBuehyciinn .—Bentiao perislied. The otiiia'iel prisais are umuifi’C'd in hmuUes The 
'!l;i/fe7Wihi}i, but the plane of the section is not quite the sumo. 


l^ichyceim (Lower Eocene) (text~lig*. 20).—The dentine sti*uctni*e 
is gone, but the enamel prisms are very distinct, no tn])es are se?n 
in it, anrl tbe prisms are gathered into bniulles pursuing a course 
similar to tliat seen in Ilymuodon or in Hymn a. 


Text-fig. 21. 

D E 



Oityama (Lower Eocene) (text-fig. 21).-~-'Here again simihu* con¬ 
ditions obtaiiij tboiigb tlie section not being in exa.ct)j tin; sa.ujo 
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plane, the course oi: the prisms appears to <liiier a little. But this 
is a difference purely due to a difference of plane, and not to a real 
difference of course. 

Text-ffo*. 22, 



tihiopa. —DeniiuL* penslicd, except in places. 


^StnoJ.}a (i\iiddle Eoceiui) (text-fig. 22).—Here again wti get just 
the same pattern, and the same absence of penetrating tubes. 



BnrIi//fC)ia.~*-l)iniime porishcfl, euainel well preserved. 


Borhjjwna {tQxt-&gs. 23, 24).-—In this genus we find the absence 
of penetrating tuhe>s, and can distinctly rec<)gnise the carnivoi'ous 
pattern in the course of the prisms. But apparently the prisms 
a.re a little Kstraiglitm* than in recent Oarnivora, or at least in recent 
PelidiB. It is not, however, possible to speak very positively as to 
this greater simplicity, as I had only a. fragment of a tooth at my 
disposal, and the sections I was able to get were small and may 
not have included any of the thickest parts of the enamel, where, 
as has alrea,dy been noted, these characters are to be found most 
marked. ' However, there is ample evidence to say that tlw, 
enamel of Borkytma is essentially of the Carnivorous type, and 
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l)e;irs iso more reseixsblo.iiee to tlia.t of the Msirsupuils tluui does 
tlmt of other Creoiloiits. 



'Morliifitua .—DentiiiG well prosorved in places. Tlie plane of lliis section is nx)t quite 
the same as tig. 33, but only frapnents having been available it is not possible 
to delino the plane in which the section lay. 



Cpwdwlits ,—Longitudinal section. Enann^l prisms all puralleb- Ina’c and ilu'ro 
dentine-tuhes i)enetrate a little way into the etuinud. 


Biilymctis (Lower Eocene).--'Of tin's genus I Iifive only two 
sections, but in tlieni the eiiaaiiel prisms nve nil pMrnJlel nnd 
pursue a course only slightly curved, Tlie tyjtica,] curnivorons 
pattern is not to be found, nor is t]ie.re any ti;ace of it, so 
that of the C'reodoiits examined tliis and (hjiudktis stand 
alone in this respect. Portions of enamel iniglifc l)e found 
resembling this in the teeth of the Dog, if tahen towards 
somewhat low down upon the tooth, hut the enamel is in tlie two 
sections I have obtained tolerably thick, and might luive l)een 
expected to show more complexity of structure if any such exists 
anywhere upon the tooth.’ 

^(Oligocene) (textdig, 25).—A specimen of this genus 
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was sent to me by TJr. Mattliew as an example of an early true 
Carnivore. In it the enamel prisms are almost straight and no 
decAissatioii, or only the faintest trace of decussation, of the prisms 
of different planes is to be seen. It resembles chiefly the enamel 
of iJich/nictiSj and differs in respect of ifcs greater simplicity from 
that of the other Oreodonts examined and from recent Carnivora. 
My section of Cyiiodlctis embraces the whole tooth, so that there 
ivS no question as to greater complexity of pattern existing in any 
other parts of the tooth. In some of the Creodoiit enamels, 
and particiilaiiy in Cyiiodictis^ slight indications of a rudimentary 
penetration of the enamel by dentinal tubes are seen, but in none 
does it exceed or even attain to the amount seen occasionally in 
recent Carnivora {cf. text-ffg. 17, p. 51). 

Conclusions. 

The nature and the limitations of the evidences of affinity which 
can be derived from a study of the minute structure of teeth have 
alrea-dy been alluded to, and it must not be foi‘gotten that it i>s 
unsafe to build too much upon any one single character. 

But, so far as the structure of their enamel may be taken as 
evidence, neither Borhyce.na^ Paohytena, Ilymnodon, Smopa^ 
Masoiiyx^ Oxymna^ Didynictis, nor Cynodictis presents any greater 
resemblance to Marsupials than do the recent Carnivora. On tlm 
other Land, with the exception of Dldynictis and Cynodlciis^ the 
enamel has readied just that sta.ge of evolution found in the true 
Oaiiiivora, and tiie enamel patterns are strikingly similar to those 
of recent Garnivoi*a. 

Tlie uniformity of the patterns found in all of the Oreodonts 
examined, excepting again JJklynictis and Cynodictis^ seems to 
point to the structure of their enamel having attained to a sort of 
ilnality; that is to say, it was probably not undergoing any rapid 
evolutioiiaxy dianges, a conclusion borne out hj its close resem¬ 
blance to tliat of their descendants, the recent Caiiiivora., 

The absence of tiie peculiar stamp of the marsupial, the tubular 
enamel, would justify us in saying tliat they certainly do not stand 
very near to any marsupial, ami that if there be a imirsupial 
ancestor, or an ancestor common to the Marsupials and to the 
Oreodonts, it must l>e sought considerably fui'tlier bac;k than any 
of those examined. This is a Bomewliat disappointing conclusion; 
wlien 1 undertook tlie investigation 1 quite expected to find some 
distinct indication of marsupial relationship; that is to say, I 
expected to find tliat the general resemblance in inaciuscopic 
chara-cter of tlie dentitions to those of the polyjirotodont 
Marsupials would have been accompanied by histological 
resemblances. 

I have also been surprised to find that the enamels of Didymotis 
and of Cynodictis are tictually simpler than those of the other 
Oreodonts, and simpler than most recent Carnivora, As Cynodictis 
ot all events appears' to be nearer to the true Carnivora than 
are the Oreodonts, the simplicity of its enamel as compared with 
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tlieiivs may point to itvS not lying on cpiite tlxo saino line of 
d€\scent. 

Tliougli I would not attaeli too nmoli importance to it, I wDiild 
again Ciill attention to tlie fact already nnmtioned, tliat in (Jar- 
iiivoiu, aaul still more so in Insectivora,, rudiments of a, penetration 
of tlie enamel by dentinal tubes occur with more fre{|ueuey than 
ill otiier maininals. Tliis may possildy indicate some reumte 
coiniection wdth tlie Marsupials, but the point wldch I wish to 
empha,sise is that, as regards this clnwactei*, the Oreodonts carry 
us absolutely no further than do tlie recent Carnivora. 
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4. Synopsis of the Toads of th<^. Genus AWu/Joy/ac D. & I/,, 
with special lieinarks on sonic known B|}ccies and 
Description of a, new Species frc.un German East Africa. 
By Dr. Jean Uoirx, Curator in the Basle Museum of 
Nakiral Plistory. 

[Rtwived'December 11,1!K)6.J 

(Plate ir,-*) 

On visiting, last spring, the beautiful eollecdions of tlie Mjisemus 
of Paris and London, I had occas.io.n to exanune, especially in the 
British Museum, most of 'the ty]>ical specimens of the known 
species of the genus F'ectophrym, Whilst verifyii.ig the diag.noses, 
1 was able to make some observations nuK.lifjing or completing 

Fur cxplaiiatioa of the Plate, see p. Oo. 
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soioewlifit tlie (]e>scTiptioiiis of tlie aiitliorw. I was a])le to identify 
as one species two tha.t Lad previously Lean considered different, 

I add to these observations the description of a new species 
from Oermaji E:ist Africa, the type of which is preservesi in the 
.Basle Lhiseiiin, and conclude this paper witli a key for the deter¬ 
mination of all the kn()wn species of the genus, 

I a.m happy on this oc^casion to express my best thanks to 
Dr. Mocquard, of Paris, who was so kind as to ixllow rue to 
examine the types of the species described by him. I am also 
iniicli obliged to Prof. Boettger, of Pranlifort a/M., and to Prof. 
Tornier, of Berlin. The former has been kind enongli to send 
to me the type of his Ah exigim which is preserved in the 
Seiiclcenherg .Museam; to the latter I am indebted for the 
loan of the types of two species in the Berlin Museum. I am 
particularly indebted to Mr. 04. A. Boulenger, who has obligingly 
j)la,ced at my disjiosal the valuable collection in tlie British 
Museum (bTa.fiira.l History), and has been so kind as to verify the 
work done in hixS laboiutoiy. 

1. NEOTOPilRYjXE AFRA B. cfe P. 

Buclih. & Peters, Mon. Berk Akad. 1875, p. 202, pi. ii. f. 5. 

Bouleiig(.'r, Cat. of Batrach. Sal. p. 279. 

Examined : The type specimen (Berlin Museum): Cameroon. 

G specimens (Brit. Mus.): Efiilen, S. Cameroon, 
and Hio Benito. 

This s|.>ecies occupies quite a, special ])lace as regards its webbed 
fingei‘S, the subarticuiar tubercles of wdiicii imitate small lamellte. 


2. NFCiTurBRYisrE MisERA Mocq. 

M.ocqimrd, Le Naturaliste, 1890, no. 82, p. 182; Nouv. Arch. 
Museum Paris, ser. 3, tom. ii. p. 161, pi. xi. f. 7, 

Examined in Pa/ris Museum : Type specimen, H. Borneo. 

I'll Blit. Mus.: 10 specimens from Paka-Paka, 10,000 feet, 
.KinarBalu, H. Borneo. 

'fin's species has also strongly webbed fingers, Imt no siilv 
articular tu].)m'cles. Bometimes the tibio-tarsal articulation does 
not (piite reach the tympanum. 


:b Neotopheyke nosri Blgr. (Plate II. fig. 1.) 

Psoulenger, Pi'oc. Zool, Soc. Loncl. 1892, p. 508, pL xxx. fig. 2. 


Examined in Brit. Mus. 

Typo specimen (<5*). 
2 specimens (d $). 
2 d. 

1 d. 

rd.2,$. 

' 1 $. 

1 ?. 


Mt. Dulit, H, Borneo,' 
ICuahi Lumpur, Selangor. 
Lawas, Brunei. 

ITea.d-waters of Bai^awak R. 
Sarawak. 

Tandjong, S.E. Borneo. ^ 
A.kiij* River, Sai'awak. ''., 
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This is tlio largest species of the genus. Tl.ie (Iiagn<,)sis givi^i 
by "Bouleiiger in 181)1 wa,s (h'awn up from a nmle speciitii^n from 
M’t. JJiilit, Borneo. Binco tli(,a"i the collection of the Jh;iiish 
Museiiiii Ins been increased hy several specimeiiSj es|H3ci;i.lly 
females, wlucli 1 Irive liad the to study. As is oftii'ii 

the case with Jhrfo^ in tliis species tlie female individuals ari^ 
iiotiibly Lirger tiuin tlie }ual(\s. The distini'tive chai‘a,cto,rs 
indicated by Boiilenger tme generally very well marked in tlm 
female. Th.e hea.d is broader in conipa-rison witli tlie length. 
The cantluis rostralis is well marked. The loreal region is 
nearly vertical tind shows a slight depression in tlie upper pirt. 
The intero 3 ‘bita] spa.ce, twice a,s broad as the upper eyelid, is very 
distinctly concave, as well as the part of the head situated near 
the puirotoids. The tympanum is very distinct; it is subova.1, 
vertically elongated, a,ml half as long a.s the eye. Tlie pa-roi-oids 
are well marked, pyriform, ami begin immediately behind the eyes. 

As to the limbs, W(3 have noticed individual variations in. the 
length, esp(xdally in the hind limbs. The fore limb is relatively 
long: the fingers, weblied only at the base, are bordered ])y the 
membra.ne, and tlie distal part is suhtiia/ugularly enhirged ; this 
peculiarity is more a.pprecia.blo in the fingers than in the toes. 
The hind limbs of most of the individuals observed are longer 
than in the typo specimen. The hind limb being carried forward 
along the body, the tibio-tursal articulation rea-clies sometimes 
the tympanum, sometimes the eye. The toes are generally short, 
entirely webbed, except the three distal plialanges of the fourth 
toe, 'which are free. The subarticular tubercles arc very well 
developed, as well as the tw’o metatarsa,! tuberciiss. The outer 
tubercle is twice a.s large as the inner. I have noticed the 
presence of a very distinct tnrsal fold. 

The coloration of the indi\’iduals is worthy of detailed descri^)- 
tion owing to the marked ditlereiices between males and ftuualcs. 

The type specimen, a male, figured by Boulonger, is uniformly 
brown with some indistinct spots on the limbs; tlu^ tlu'oat is 
black. Two other male specimens show tlie stu.iie C()lo3*ati,on, hut 
two male specsimens fr<nn Lavvas, Brunei, are somewhat dillerent. 
The body sliows, bcshles the dark brown, some light hcown 
markings, winch form indistinct coarse virmiciilatious. The limbs 
are yellowish brown, and present also lighter a,ml flarkiu* parts 
more or less distributed in transverse ba.mls. 

The females labelled ■%Sarawak,” one of wineh is figured on. 
PI. IL iig. 1, are distinctly bicolor (yellow and bhack). The ground 
is black with small vonuiculations oi* round yellow spots (in 
the latter case especially on the sides of the liody). The hea.(l, 
the back, and the limbs show also these vermicidations. The 
spots are a little broader on the anterior part and on tlie sides of 
the head. The lower part of the body and of the limbs is 
generally dirty gr-ey or uniform yellowish. The liorder of the 
lower lip often shows yellow spots. The inferior part of the feet 
is brown. The females have, generally smaller and less iiuiutn“(nus 
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dorsal tubendes tliari the males. Tlie females from Taiidjong 
(S.E. Borneo) and from Akar Elver (Sarawak) sliow the typical 
coloration above described. 

A female specimen from Mt. Efuala Lumpur (Selangor) shows 
an intei’esting variation. The general colour is a, dark grey, 
approaching brown. The upper part of the liea,d, of the back, 
and of the tibia shows no yellow spots, but tlie sides of the body 
and of the limbs, as well as the upper part of the thighs, have 
round or oval spots pi-etty distant from one another. These spots 
are of a hue yellow colour, with brown border. Similar ljut 
longer spots may be found on the throat and on the anterior 
pa.rt of the chest. 

A fenia,le from Akar Eiver (Sarawak) shows irregular and in- 
ilistinctly distributed spots. The yellow colour is prevalent on 
the back; the sides are marbled yellow and black; the belly is of 
a dirty yellowish coloiii*. 

The following are the dimensions of two individuals from 
Sarawak found paiiing, the female in the act of spawning:— 

d • $ • 

Length from snout to vent. 5*65 cm. 9*8 cm. 

„ of hind limb . 7*65 ,, L^‘7 „ 

„ „ fore limb. 4*3 „ „ 

The eggs of Neciropliyne, liosii are oval, 1 millimetre in length; 
they are laid in chains as in Bufo, 

4. ]!:7eotopheyxe parvipalmata Wern. 

"Werner, Yerhandl. zool.-bot. Gesells. Wien, vol. xlviii. 1898, 
p. 201, pi. ii. fb 7 & 7 a. 

Examined : the type specimen in the Berlin Museum. 
Habitat: Cameroon ? 

5. N'eotopiirynb everetti Blgr. (Plate II. %. 2.) 

Boulenger, Ann, Mag, Hat, Hist. (6) xvii. 189G, p. 450. 

Examined in the Brit. Mus.:— 

The type specimen ( $): Mt. Kina Balu, N. Borneo. 

1 d specimen: Mt. PenrisseUj Borneo. 

In this second individual the tympanum is quite visible, oval. 
Tlie hiiul limb being carried forward along tlie body, the tibio- 
iarsal articulation reaches betw^'oen the tympanum ami the eye, 

6. Hegtophbyne tuberculosa (Gthr.). 

Gliinther Proc, Zool, Soc. Loncl, 1875, 

p. 576, pi. Ixiv. fig. 0. 

Bouleng(-.‘r, Oat. Batr. Sal. p. 280. 

Examined in the Biit. Mus. 

2 d type specimens: Malabar, 

The hind limb being carried forw^'ard along the body, the tibio- 
tarsai articulation reaches the tympanum. The tipper pa.it of 
the limbs is also covered with tubercles. 
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7. N.K€iTOrHE,YXE QUENTIXERI ElgT, 

Boiile'iiger, Ga,t. Batr. Sal. p. 280, pi. xviii. fi,g. 0. 

Eoettger {JSfHciophrjjm exigiia\ Abharall. »Seiick, CO‘sails, 1001, 

\a)l. XXV, p. ^ 194 . 

Exnjiiiiied in Brit. Miis.:— 

Tlie type specuneii from Mata.iig, lioiaieo. 

2 young s'L)eciuiens 1 o u- 
2 adult „ I !^uigapoi-e. 

2 a,dull „ from ^Si^]^a,.sseu (ISratiina Isl.), 

Also tlie type specimen of A^ect. exlgurc in tlie !8enckeiil)erg 
Museiiin ; Ba.raui lliv,, N. Borneo. 

In tliis s[)ecies, as in ot.liers, I lia-ve also indacerl individual 
variations in the lengtli of tlie limhs. The liind liinh heing 
canied forw^ard along tlie bodjy the tildo-tai sal articulation 
readies soiueiiines the eye, sometimes between tbe latter and the 
(‘lul of the snout. In tlie typical specimon it does not only reach 
tlie eye but notably beliind it. 

Estalilishiug n comparison ])etween tlio t;y ])0 of ■ 
ex^jfia Boettger and. young individuals of A'ectopliryne gtiejUhfri, 
I luive been convinced tliat these two species a,re identical. 

The diiferences are indicated liy Boettger as follows : 

“ Habitus etwas weniger schlank; Troninitdfell kleiiier als bei 
Ah gmniheri Blgr.’^ 

On exarmining several specimens of Ah gtmriheri I have noticed 
differences not only in the respective leiigtli of the body mid of 
the limbs, but also in the respective dimensions of the tympanum 
and of the eye according to a.ge. The young specimens ha\'e 
proportionally a smaller tympanum than tlie adults. Besidi-ss 
individual variations have been olisorved. Bouie measuremeuts 
follorv:— 

^J.Vpe spec. Bpoc. from Siiliassen, 

Eye. 8 1*9 2 mm. 

Tympanum. 2 1 1*1 „ 



S|>ecimens 

from Bingapoye. 

Adult. 

Adult. 

duv, duvi'id^N 

9 

HTb 

1-9 7 mm. 

1 

Hr> 

1 •:! ‘ 


A young specimen of Ah iri pa.rticular, which is just 

as large as the type of Ah (mgaa^ shows in tlie ginuxn] form of 
the body as well as in the colour a striking likeness to the Intter. 

Similar black spots are distributed on the belly, and tlu^ 
coloration, yellow and l)la,ck, on both sides of tbe bead is ideiitii'al. 
Tbe limbs show also the sn,me extent of well. 

As, on the other hand, it is impossible not to recognise tlu^ 
existing ixdations lietween the young' specimens of A^» pttMiiJmri 
with' a.dults of this, species, I believe that M, emigua luiiy be 
^considered a young specimen of Ah g'lmithm. Very appreca’abh^ 
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variations having ]>een noticed between several specimens c^f the 
latter, the (listiiiction drawn by Boettger between his species and 
that of Eoiileiiger cannot be accepted. 

8. K'ECToriiFYXE MAC'ROTis BlgT. (Plate II. fig. 3.) 

Boiileuger, Ann. Mag. Nat. Hist. (6) xvi. 1895, p. 171. 

Examined in the Brit. Mns.:— 

Tile type specimen ( J ) from the Akar River, Borneo. 

9. NxiOTOPHllYXE SIGXATA BlgT. 

Boiileiiger, Proc. Zool. Soc. Loud. 1894, p. 645, pi. xl. fig. 1. 

Examined in the Brit. Mns.:— 

The type specimen from Rabong Mt., Ivapiias Distr., Diitcb 
Borneo, 

10. Nectophryne maculata Mocq. 

Moccpiard, Le Natiiraliste, 1890, no. 82, p. 182; Noin^ AitIi. 
Musenin Paris, 3“ ser. t. ii. p. 162, pi. xi. fig. 8. 

Examined in the Paris Museum :— 

3 type specimens from Xina Bain, N. Borneo. 

11. NEGi'OPJiRYNE TOiiNiERi, sp. 11 . (Plate II. fig. 4.) 

Habit slender. Head moderate, as long as broad. Bnoiit short, 
scarcely prominent, oblkpiely truncate, cpiite as long as the eye; 
canthus rostiulis strong. Loreal region vertical, sliglitly concave 
in the upper part. luterorbital space broader than the upper 
eyelid. Tympanum exposed, vertically oval, about one-third the 
diameter of the eye. The distance between the anterior border 
of the tympanum and the posterior comer of the eye ecpal to 
half the distance between the anterior corner of the latter and 
the nostril. Fore limb slender, equal in length to the distance 
between vent and tympanum. Fingers moderate, much depressed, 
webbed at the base, dilated and truncate at the end, fiivst a, little 
shorter than second. The hind limb being carried forward along 
the body, tbe tilfio-tarsal articulation reaches the posterior border 
of the eye. Toes half-webbed, but the three distal phalanges of 
the fourth toe free. The tips of the toes less Kstrongly dilated tlian 
those of tlie fingers, Biibaiticula.r tubercles well marked. Two 
well-developed metatarsal tubercles, the inner the larger. Skin 
of the upper part of body a,ml limbs covered with numerous small 
round wa,its, irregukirly distributed; the largest situated behind 
the tympanum and on the middle of the back; ])eiieath feebly 
granulate. The gi*anulations are visible on the posterior part of 
the belly and on the under part of the thighs, and disappear on 
the throat. 

Brown above, with darker markings, especially two pairs on 
the back: one between the fore limbs, the other on the sacral 
region. A large lateral dark band from the eye, siinounding the 
tympanum, which is lighter in colour, and extending on each side 
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oF tlie boclj. A dark streak from tlie end of the snout passing 
l)elo\Y t])e caiitliiis rostral is, through the eye, and above tlie tyui- 
panniu to the commissure of the nioiitli, Loroal region brown ; 
a, liglit spot lielow the (‘.ye between yellowisli-lirown pa.rts of tlio 
upper li]). Limbs brownish in colour, with (birlcer niarkings 
aii’o.nged in indistinct large cross l>a,rs. Hides of tlie boily below' 
the dark lateral band lighter than tlio ba,(dv, more or less speckled 
with <hirk lirown. Soim^timcs a yellowish-brown Yorteliral stripe 
extending along the middle of the back, from snout to vent. 
Beneath entirely white or with a few small dark spots on the 
throat and belly. 

Ilah, Ukami, German East Africa. 2 specimens. 

IJimsnsions .—From snout to went, 27 mm.; hind limb, 38 ; 
fore limb, 20; length of head, 9 ; breadth of head, 9*5. 

Named after my colleague, Dr. Tornicr of "Berlin, w'lm has 
adiled much to our knowledge of tlie her])etologi(‘a.l fauna of 
German East Afi’ica. 

The figured specimen of this now species is preserved in tlu^ 
Inwpetological (Hdhxdion of the Basle Museum, the other iias been 
presentetl to the Biitish Mms(^um. 

If we now coTisider the geograpliical distribution of the genus, 
"we notice tha.t most of the species descuilied are from >Soiithem 
Asia, Borneo is particularly rich. Not less tlian six species 
have been found on this island, and one of them has been foumi 
also in tlie Na.tiina Ai'chipelago (Hii’hassen) <and Hinga|.)0i*e. New 
discoveries will most likely further extemd the geogra|)hical dis¬ 
tribution of the other species. But we cannot omit to state the 
fact that up to this date no Nectophryae has been discovered, so 
far as we knowg in the other gTca.t islands of the Hunda^ Arehipielago, 
The genus Neclophryne has representatives also in West .Africa,, 
The faunal similarity of that-district with the south-east of .Asia. 
hcnS often l)ecii noticed (see Wallace). West Afiica, posHeHS(,\s two 
species, and the new species desciibed above shows iliat tlie genus 
is also represented in the eastern part of the A fric^an. continent. 

1 (xnielnde with a synoptic table for t]u> determination of tlu^ 
known S])ecic‘s of lYecUrphryne^ not taking into (‘on.si(ba'at.ioj) 
doubtful specii'^s, a.s o. g. N^^^ctophryiu mvndana (Firs.) ('Ikiule.nger, 
Cat. Batr. Hah p, 281). 1 liave not been aiib^ to (^xa,min<i the only 

existi.ng specimen of this species, which is preserved in the Keiliii 
Musenui a.iul comes from Borneo. 

Kay for tlm determination of the Sped eft. 

L Fingers strongly wobtedj very sliglitly dilated at the cud, the 
inner qnito rudimentary. 

a. Siibavticiilar tubercles presout, sittiilar to small lamellui... K afra. 

h, Subarfcicubu* tubercles absent.... jY. miser a. 

11. Fingers partially weblied, more or less dilated at the ml, 
the Inner well developed. 

A. Tibio-tarsal articulation not reaching the ond of tlie snout. 
a. Toes only half-webbed.. .. 


jY. iorweri. 
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h. Toes Tiiore than lialf-weltln'd. 

1, A tarsal fold... jS". Iiosil. 

2. Ko tarsal fold. 

a. Tyinpanuui hidden . 2^. 2 KirL'ijiaImaia. 

/3. Tyinpanura visible, its diameter less than that of the 
eye ; two metatarsal tubercles. 

* Fing'ers veiy slig-htly webbed at the base, the first 

equal to I of the second . AT eiffretH. 

m pTiigevs very distinctly webbed at the base, the first 

equal to about -} of the second . AT tulerenloM, 

Fingers webbed, the web extending as a, 
margin to their tips; the first equal to -h of the 

second. N. f/Kenlheri, 

y. Tympanum visible, equal to the diameter of the eye ; 

only one metatarsal tubercle . AT mac7*otis, 

11. Tibio-tarsal articulation reaching at least the end of the 
snout. 

a. Tympanum visible, equal to the diameter of the eye ... AT slgmta. 

h. Tympanum hidden; tihio-tarsal articulation rcjudiing 

beyond the end of the snout. AT maoidata. 


EXPLANATION OP PLATE 11. 

Pig. 1. Kecioph'gne liosii Blgr., p, 59, female, fj- luit. size. 1 a. t^ide view of head. 

2. Nectoph7*ipie eve^'etti Blgr., p. 61, type. Nat. size. ‘‘2 a. Side view of 

head, X Ih 

3. Kectoplmpie wacroiis Blgr., p. 63, type. Nat. size. 3 a. Side view of 

head, x'2. 

4 N'ectnp'/iri/ne toruiei'i Koux, ]>. 63, type. Nat. size. in. Side view of 
head, X 14 


5. On some Bones of tlie Lynx from (,'ales Dale, Dorltysliiro. 
By W. Stours Fox, M.A., F.Z.S.' 

[Received October 25, 1905.] 

(Text-figure 26.) 

Remains of tiie Lynx have so rarely heen found in the British 
Isles, that the recent discover}^ of some in a ])erbyshire cave will, 
1 hope, be considered to be worth recording. The history of the 
two former finds mtiy be briefly stated. About the yean 186G, the 
hinder portion of a skull and tlie right I'amns of the lower jaw of 
this species tvere discovered in Pleasley Yale, on tlie borders of 
Derbyshire and Notting]ia,mshire,and are now in the Nottingham 
University Museum. Some fourteen years later a humerus and a 
metatarsal of the sa.me species were found in Teesdale by the late 
M)‘. James Backhoiuse, and are still in his son's museum at York. 

Thus, until tlie Gales Bale cave was worked, on]}' four bones of 
Lynx had been found in the Britisli Islands. I Inive been unable 
to obtain any information about the excavation in Gales Dale 
previous to 1897, hut my own find there consistB of 36 hones and 
teeth of Lynx, a])out half of this number being metapodials and 
phalanges. 

The cave lies on the west side of Gales Bale, a small dale 
branching from the south side of Lathkil Bale, at a point about 
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half ;t mile below the source of tloi liver Ltitlikil. It is 8b0 ft. 
Mliove sea.-level, takes the form of n luirrow pa.ssagCj running 
almost G,ne east jiiul west, iii tlie Oaiiion if crons Limestone. It 
possesses two entrances. '.riie lower one is almost wpia.ri^ in 
section, ineasnring 2 f(sh‘. 8 indies across and 2 fiiet 9 indies liigin 
l^y crawling through thiSj and along a, passage of similar diniensions, 
for a ilistiince of 6| feet, a <lonie-sha,ped chaiuber is 1 ‘eached 9 feet 
in lieiglit and 4 or 5 feet in diametci*. It is into the >side of this 
chamber that tlie second entrance opens, at aliout 5 feet above 
the iloor. This second or upper enti'ance, almost a perfect o\^al 
in shape, is 2 feet 10 inches high and 1 foot 8 inches wide. 

For the next 18 feet the cawe consists of a passage averaging 
3 feet high and 3 feet wide ; it then widens out into a chamber 
() feet long and nearly 6 feet wide. It Avas in this chamber tliat 
the bones were found. Beyond this chamhcr the passage rapidly 
nari‘Ows to an impassable fissure. 

In March 1894 I was informed that Lynx-hones had lieoii 
found in the cawe; but it was not until tlie spring of 1897 that I 
asked and obtained leave to exca-vate. In the chamber, or den, 
a thill layer of stalagmite was found. First, all the eai'th—mixed 
with bones and stones—lying a,hove tlie stalagmite was removed; 
then the layer itself was blasted, and all that had been sealed up 
by it wa.s cleared away. But, unfortunately, no notes were tal<eu 
as the work proceeded, so that it is impossible to say now whether 
any bones were found beneath the stalagmite. As the contents of 
tlie cave w'ere dug out, they were carried to a neighliouring spring 
and were there carefully waslied in a one-eighth-incli sieve ; and 
in this way even very small bones were secin‘ed. 

Both Professor Boyd Dawkins, in Ids account of the Pleasley ^ 
Lynx, and Mr. William Davies, when desciihing the bones from 
Teesdalet, used for comparison the skeleton of the Northern 
Lynx in the British Mxiseum (1230 a). Accordingly, the Gales 
Dale bones bave been compared with tlie same skideton. 

Of jaw-l)onesand teeth Gales Dale has produced -a light ramus 
of tlie lower ja;w (text-hg. 26 B); the right np[>cr (‘amiassial tootli, 
imbedded in a fragment of the maxilla, (text fig. 26 A); th<i right 
preinaxilla containing its three incisoi’s ; and three cmiiims. The 
ramus is incomplete, most of the bone behind the molar tootli 
being absent; and the upper part of the socket for the cm due is 

* ‘ Britisli Pleistoceae Mammalia,’ part iii. pp. 172-170 (Fala*aut()gmplncal Sacit'tv, 
volume for 1868). 

f ‘ Geological Magazine/ volume for 1880, x>p* 346-348. 


Explanation of Text-fig. 26 (opposite), 

Eemains of IPelis lynx from Gales Dale, Derbysliire. 

A, At Right upper carnassial tootli, outer and lower vcnws, p, 68. 

B. Right mandibular ramua, inner view, p. 68. 

(I Gt Axis vertebra, left lateral and lower veiws, p. 69. 

D. Left os innomiuatum, outer view, p. 70. 

R, Kt Proximal end of left femur, posterior and anterior views, p, 70, 

A- (\ iiat. size; I>, E, two4birds iiat. size. 
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very iiineh worn down. When this iRme AViis foniiil the cnniiie 
was iH>t i'll hut a tootti lin.s been placed in the socket, into 
which it (^xantly fitted. Tlie tliird ],)i’eiiu)lai* is missing altogether; 
aiid, as the hone lias entirely closed over tln^ socket, this tooili. 
must eitlna' have bi'ini lost some time lietore the deatli of the 
animal, or it (‘onld luwan* l,ia.vo existed at all. The fourth premolaa*, 
Avheii found, was separate from the jaw, hut the molar was in 
position ill the hone. 

Talking into consideration the shrinkage caused hy the absence 
of the third jyromolar, this ramus closely corresponds in general 
outlines Avith the Ideasley one described hy Professor Daovkins. 
The following table of measui'ements, tlie last tAvo columns of 
AAdiicli are taken from H^ritish Pleistocene Ma.mmalia,,’ sliows this 
c.orrespoiidence. The measurements througliout are given in 
inches and tenths. 

The total lengfli of the canine novA^ fixed in ibe jaw (nuld not 
he meausured; and as the tip is broken ofi', the original height of 
the croAvn must remain uncertain. Put the two odd (Jales Dale 
canines are respectively in length : L*()5 ins. and 1*9 ins., wliercns 
the Pleasely specimen is 1*85 ins.; and' the heiglit of tlie crowns 
of these tAvo Dales Dale teeth is exa,c.tly the same as that of tlie 
right loAver ramus of Felis lynx {borealis) in tlie British Miisenru, 
namely, *8 incli, as compared Avitli *75 inch in the Pleasley 
animal. 

Measurements of right ramus of Dower Jaw. 


I 

1 F. h/}hv. 

• Cales Dale. 

F, 

Pleasley. 

F. ///«.!* 
{honed in). 
Brit. Alus. 
1230 A. 

Circumference behind M. 1 . 

2‘37 

2 2 

2’0 

„ hefore Pin. 3. 

1 

2'i 

2’0 

Antero-posterior extent of At. 1 . 

M)S 

‘do 


Antero-transverse „ ,, . 

‘tio 

•20 

'25 

Postero-transverse „ „ 

■2«; 

•2i 

•23 

Height of crown of M. i . 


1 *35 

■35 

Antero-posterior extiait of Pin. i. 

'f> 

i -b) 

•to 

Antero-transverse „ . 

1 OH 

1 *10 

'10 

Postero-truiisverse „ „ . 

•27 i 

•27 

•23 

1 lleDdifc ot crown of Pm. t. 

•31 

i *35 

i 

I *35 


The measurements of the upper carnassial (text-fig. 26 A) iind 
of the incisors show that there is very little difioreiice betAveen 
the Gales Dale teeth and those of F lynx {borealis), 

* As Pm. 3 is lacking m the Ikiles Dale specimen, the ineasuvemont is taken hehirul 
the socket of the canine. This ahseneo of Pin.'3 accoimtH for the relativelv small 
circiwiteumce here. 
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Measiirciiients of IligUt Uppei* Cavnassial Tootli = Pm. 4. 



C’ales Dale. 

F. lj/)LV {horen!is), j 
Brit. Mus. 1230 a. 

Antcro-posterior extent . 

*73 

•72 

Aiitero-transv^erse extent . 

*35 

•3i) 

Postoro-tnuisverse extent . 

*212 

•23 

Height of crown . . 

o 

•39 

•dl 

Measurements of Upper Incisors (imbedded in r 

ight prema.xilla) 


F, Ji/u.r. 

1 

i F. Ij/n,v {borealis), i 


Gales Dale. 

i Brit. Mus. 1230 a. i 

i 

Length of series . 

*31. 

i *33 

Maxinuiin across crown of L 3 . 

•18 

•18 

,, bach to fro3it of I. 3 . 

•21 

•20 

Height of crown . 

*27 

•27 j 

! 


There were two portions of bones of the fore liinl) in this cave, 
namely, the shaft and distal end of a humerus and the proximal 
end of an ulna. As the bones of tlie British Museum skeleton are 
wived together, it is ])ractically impossible to measure the anconeal 
fossa of the ulmi; but, so far as could be seen, the Gales Dale 
fragment agrees in form with tlie corresponding part of the 
skeleton in question, though it is somewhat huger. 

An axis vertebiM (text-fig. 2(> G) fvoin Oale.s I)ale agrees gene¬ 
rally with that of the Northern Lynx (B.M. 1230.4), and only 
difihrs to an extent whicli might be expected in the bone of a^ 
ratlier Luger and more powerful animal. 


Measurements of A.xis Tertthra. 


i.. .: 

F. 

Clales Dale. 

i F. h/ux {borealis], 
Brit. Mus. 1230 x. ' 

1 Base of odontoid process to inferior posterior 



margin . 

* 1*23 

1*34 : 

1 M'iniraiim transversely .' 

•81 

1 *78 1 

Extreme length of neural spine.1 

1-71 

1 1*45 : 

i......' 


* The inferiorip’ of length here is due to the absence of the (?pipliysis. 


Tlie Gales Dale humerus appears to have belonged to a more 
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powerful aiiiiual tliaii F, lynx (borealis) in the British Museum 
and the dweller in tlie Teesdale cave; for in it the deltoirl riOge 
is strongly developed, hut is not nmihediy so in tlie otlior two 
specimens. Tlie supinator ridge is prominent in all tliree. It; 
tiie Gales Dale bone ha,d l)een complete it \vc;)uld lurve cxcchhIcmI 
tiie Teesdale one ill length. 

In the following table the last two colinnns are inkeii from 
Ifr. Davies’s articie. 


Measurements of Humerus. 



F. lj(}u\ 
Oules Dale. 

F. IpM'. 
Teesdale. 

F. 0/n,).* (horcuJis). 
Brit. Mus. 1230 a. 

'i'niiisversc diameter of distal end... 

1-oG 

1*10 

1*50 

„ „ trochlea. 

1*08 

I 1 

ro.) 

Smallest circmnfevenrt'of shaft. 

2*05 

i 1*75 1 

1*75 



. . „ . 



One nearly perfect left os iimoniinatum (text-hg. 26 D) and a 
fragment of a right-side one do not appear to have belonged to 
the same animtil, for the fragment seems to belong to a less recent 
date than the other, and to a larger animal. The bone from tlie 
left side lacks only the epipliyses on the extremities of the ilium 
and iscliiuin. It ha,s the roughened ridge above the acetaliiilnni 
more pronounced than the coiresponding bone of the British 
Museum skeleton, and is generally rather heavier in build, hut in 
all otlier respects the two are exactly similar in e\'ery detail. 


IVTeasuremexits of Os iuiiominatum. 



F, him'- 
(left). 
Bales Dull!. 

F. h/n.v 
(right). 
Bales Dale, 

F. If/nr 
{Inyi'Ctdi.s') 
Mrir-. Mus. 
1230 A. 

Minimum circumference of ilium. 


2*71 

2*2'|. 

Minimum across ilium (from pubic to ischial 




surface) ..... 

•90 

1-J3 

*00 

Minimum circumference of ischium (between 




acetuhnlum and ischial tuberosity)' . 

1*00 

2*05 

1*71 

Across acetabulum ... 

*70 

‘81 

•8,1 

Maximum length—between e.vtremities of 




ilium and ischium . 


... 

0*18 

- ^ - . - . - . —. . 



. - ... . - 


I’he apparent slionnnss is due to tlie loss of tlie epiphyses. 


The hind limb is represented by t'wo fragments of femur, 
namely, the pjroximal end and part of the shaft of one from the 
left ^ide (text-fig. 26 E); and the head of another, also from the 
left side, The iargei* fragment is peifeet except tliat tlie lesser 
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trocliaiiter is broken off. It is divStuiguislu-Hl from tbe corre- 
spoiuliiig bone .of tlie Northern Lynx (B.M. 1230 a) by the 
greater development of the ridge whieli travels down the outer 
side of tlie sliaft from the great troelianter. 

jMeasurements of Left Femur. 


Maximum width at proximal and . 
55 55 of head . 


(h'rcuinference of shaft, taken 3 ins. from 
j)roximal end* . 


; F. Iifiur 
F. 7(/iu\ 1 F. Ijfii.v. ' (!) areal is). 
Cales Dale.’Cales Dale, lint, Mus. 

i , 1230 .4. 


1-89 

•82 


*83 


1-02 

•78 

2*0 


* III the li.M. specimen this was the miuimiiin circumference. 


There are live tarsal bones, including an astragalus and a 
calcaueuiii; aiul also one carpal—which 1 take to be a pisiform, 
though it differs somewhat from the pisiform of tlie Northei-n Lynx. 

Of metapodial hones tliere are two complete meta.ca-rpa]s, 
namely, the second of the right and the third of the left maiuis; 
one complete metatarsal (mt. 5—left), a,nd another lacking the 
<listnl end (mt. 5—right). Besides tliese there a.re two fragments, 
which are specially' interesting owing to their size and stoutness 
of build. A comparison with Mr. Da.vies's measurements of the 
'leesdale and Britisli Museum metatarsals is misleading, Init is 
given for wliat it is worth. 


Measurements of Metapodials. 



,P. 

F. 

F. 

F, L/a.e, 

F. lifiu: 

'F. If/iur. 

F, li/n.r 


me. 2. 

me. 3. 

mt, 5. 

mt. 5. 

1 mt. 3. 

{horealis). 


(kiles 

Cal(‘S 

Dales 

Dales 

Dales 

Lr, T 1 

Brit, Mus, 


Dale. 

Dale. 

I >ale. 

Dale. 

Dale. 


1230 A. 

fjen^th ... 

'Friuisvcrsc dia meter, 

2*7n 

21)1. 

3'50 



1 3*80 

1 

1 

4*07 

(proximal (ukI) 
Trails verst* diameter 

*o8 

•4.7 

•47 

*52 


i M.5 

1 

'55 

(distal end).' 

Least circumfertuicc 

•ol 

*.48 

•41 


‘51' 

•48 

1 

‘o2 

of sliaft . 

*93 

; 

•80 

! *85 


i { 



The measurements of the phalanges, taken in order of size, are 
as follows:— 

((’. First secies—proximal ends bifid : 

ld)5; l*5o; 1*50; 1*25. 
b, becoud series —distal end on tlie twist: 

l*2b; 1*16; 1*08; 1*08; 1*07; 1*03. 












72 


OK BONES OF THE LVKX FUOM OKllBYSmilE, 


[Jail. Uk 


There is also a t.eiTuiiial phiilaiix. 

Ill form these phalanges are siuiihu* to those of tlie correspond in g 
series in the British Miisemn 'Lynx. In that skeletim tlie loiigcrst 
and stoutest phalanx is that which a,rt.ieu1ates \\'it]i the third 
metatarsal hone and ineasurcss 1*71 inches; Imt it is not nearly 
so stout in Iniihl as the (Jales 'Dale [halanx. wliieh is 'l‘()5 inches 
long. Moi*eo\'e.r, tJie British ]\luseuni horn? in qxiestion is rounded 
on the under side, whereas the Cales Bale one widens out into 
lidges at tlie distal end on the under side. 

Measurements of Metapodials of F, lynx ijfonealis). 
that. Mas. 12i)0 A. 



Left 

maniis. 

Ijeft 

pes. 



me. 2. 

. . . 

1 me. 5. 

ml. 2. mt. a. 

mi. k 

I 

! mt. 5. 

. 

j Triuisvorse diameter 

2*7 

8*0 

1 

3-7 4*08 

•I-I 

3-7 

(proximal ('lid) .. 
i Tiuni'verse diameter 

1 *55 

1 ‘iS 

•4 *52 


•31 

(distal end). 

Least idrcmvit'ercimo 

•42 

1 

‘5 ‘5 

■44 

1 •4-1 

of slialt . 

•8 

' *8 

'92 rod 

•1)5 

•72 

1 


In the British Museum skeleton the longest phalanx of the 
manus is that ^\diich articulates with the third metacarpal, and it 
iueasiires B62 inclies. 

The other mammalian liones found with those emunorated 
aliove throw no fresh light n])on the (jnestion of the period at 
wliicli the Lynx lived in this country. Iliey imdude \\Tld Cat, 
Fox, and another species ol‘ CV/vr/k (prohahly 'Wolf), Badger, liai'e, 
Hahhit, Water-'Yole, Bank>Tole, Slieep, Boat, and Ox. 'Wild Cat 
is iT^presented liy a. fiaginent of the left ramus of the mandilile, 
conhiining the third and fourth pwuuolars and ilie first luola-r, 

Mr. E.' T. Newton, F.1L8., kindly ideidiluMl the bird and 
amphibian hones, which are as follows : small Bomestih Fowl 
(or possibly Plu'asaiit), small (irouse, Haven, dackdaw, KistrO, 
Coin moil (lull, Toa,<l, and Frog. 

Among the tinidentified hones is the pr(*maxilla, of a. hetsd 
(‘arnivore, jukI a. number of pluilangt^s of a, very young or 
hetal animal. 

In conclusion, I desire to thank Dr. C. W, Andrews for il;ie 
practical advice and help whidi lie lias gii'en with regard to tlie 
identification of the mammalian hones. And my thanlcs are also 
due to Mr. NewTon for the assistance given by Inm, fis already 
mentioned. 
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Feln'uary G. 1906. 

G. A. Buelexger, Es{|., F.E.S., Yice-Pre&iideiitj 
^ in the Chair. 

Mi‘. Frederick Gillett, F.Z.S., exliildted a ease of mounted 
cubs of the Timber-Wolf (Cauls occideutaUs) whicdi lie Inul 
obtained in the Province of Keewatin, Canada. He remarked 
that tliis wolf though abundant in tlia-t district seldom showed 
itself, })eiug seen only occasionally in the winter and scarcely 
ever in the suninier. 


Dr. 0. W, Andrews, F.Z.S., exhibited aii<l made remarks upon 
some restored models of the skulls and mandibles of Mierithermm 
and Faiwomastodon. The models were prepared by Mr. F. 0. 
Barlo\v from the original specimens collected from the Upper and 
Middle Eocene beds of the Fayum, Egypt, and now pi-eserved in 
the British Museum and the Geological Museum, Cairo. 


Dr. Walter Kidd, F.Z.S., exhibited laiiteiii-slides of sections 
of skin from tlie palmar and plantar surfaces of twenty-four 
species of IMammals, and the plantar surfaces of seven species of 
Birds. The functions of the papillary ridges and the papillary 
layer of the coriiun in connection with the sense of touch were 
alluded to. 


The following papers were read :— 

1. Notes on the Histology and Physiology of the Placenta 
in Ungiilata. By J. AV. Jenkinson^ M.A., D.Sc., 
Assistant to tlie Linacre Professor of Comparative 
Anatomy, Oxford. 

[Received November 27,1905.] 

(Plate an(l Text-figures 27-33.) 

Our knowledge of tlie minute anatomy of the Ungulate 
placenta may be said to Im.ve begun with the publication in 1882 
of BonnePs paper on the constitution of the so-called “ uterine 
milk” in these mammals. According to Bonnet, tlie uterine 
milk of the Sheep is a yellow viscid mass like pus, and consists of 
a graiiuhxr coagulahle matrix full of masses of degenei'atiiig cells 
and nuclei, of red blood-corpuscles, and of leucocytes wliich have 
emigrated tliroiigh the uterine epithelium. It also contains 
small rod-like or needle-shaped bodies—the ^^Stabchen”—of 
an albuminous substance, and fat and cholesterin may be demon¬ 
strated in it. 

As this author rightly insists, this mateaial forms a very 
* For explanation of the Piute, Hce p. 06. 
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valuable foocl for tlie cleA^elopiug f<atiKS ; not only c{\ii tl.\e troplio- 
blast be shown to be nl^soibiug fat even vvliile the blastocyst is 
still floating freely in the lumen of tlie uterus, ])ut the cells of 
this fmta.l meuihraue are also pliagocytic and aetivel}^ ingest the 
solid particles of the uterine milk. 'Ilhis food-niaherial is of 
materiia.] origin; fat is secreted hy the ukTine 0 [dthe!ium and 
ghinds, the red l)lood-i*oi*pnscles ai*e extra.vasated from supiuflcial 
ea.pilla,ries, wliile the leucocytes emigrate tliroiigli the epitheliai 
cells, the 8tiihdien are formed ])y the cells of tlie materiial e})!- 
thelimn, and the degenerating cellular masses i-esult from the 
extensive disintegrath)u of e])ithelia.l and suliepithelial tissue. 

More recently the studies of Kolster on tlie placentation of the 
Horse, Cow, Blieep, Pig, iloo-deer, and Pted-deer Imve thrown 
additional light on the mode of manufacture of this \'alliable food- 
supply. 

Tliis a.uthor, while fully cori’olairating llouneibs aeeouiit of the 
secretion of fat in the (r\ia*a,'('otyl(Mlonary uterim? ('pithelium 
a.iid its g]a,nds, a.nd of the copious (‘migration of h'ueocyti's througli 
the epithelium during tlu^ grea.ter [lart of gestation, lias given a. 
more detaileil description of tlie histological mituro of th.ese and 
other processes. I n fat-s(:^cretion the outer end of the cell with 
the fat-globules it contains is protruded into the lumen of the 
uterus or of the ghind, pinched ofl‘, a-nd ejected; exactly the same 
process, wliich evidently resembles vmy closely tlie formation of 
milk in a inamma.ry gland, occui's in tluj secretion of fat in tlu^ 
crypts of the maternal eot}dedous. Tlie fat so secreted is quickly 
ahsorlied by tlie trophobhist. 

Anothei' very interesting phenomenon described by Kolster 
is the production by the ghinds of a ‘H'ellular secretion,” in 
addition to the tliiii eoagulalde Ihpiid sulistance. nsiially found 
in them ; here and there small tracits of the epithelial wall 
liecome invaginated into the gland-lumen, and lx‘ing cut olF 
degenerate and are ejected hy tlie mouths and added to t]u3 
uterine milk, Tlie epitludial cells so cast out a,r('^ often ai'.com- 
|)anied hy (mnnective-tissue eor])nsch>s a.nd ieucocyt(‘s. Ponmvt 
has reeentl}^ demonstrated a similar ‘‘cell■"seia.ation ” in the 
uterine glands of tlie hitch. Tin:‘S(‘ (ejected gland cells form 
a, very important i.hongh not a.n only source for tlu^ (*cllula.r 
constituents of the milk. Considorahh^ masses of disinte” 
grating maternal tissue arc a,dded to tlui wliole, as will as 
<|uaiitities of red eovpusdes. All this material is ingc‘sted hy tlie 
phagocyctic trophohlast; the betus is thus able to obtain a largo 
amount of proteid food arid--from the red corpuscles— tlu^ 
essential ii'on as well. The residt of the intiu-trophoblastic 
digestion of tlie luemogTohin is the formation of pigment-masses 
in the cells of this layer; these mavsseswill sometimes give a.ii iron 
3*eaction, Init usually not. Tlie pugment was not further investi¬ 
gated hy Kolster. A veiy similar pigment is formed by the 
extravasiition of blood from subepitlielial cjipillarifs at the tiim^ 
of heat, tlie hiood-eoi-puscles being taken up liy wandering cells 
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and digested ; as a result pigment appears in tlie cells, -wliile iron 
can be demonstrated in the huid in the uterine cavity, 

A recent examination of a fairly complete series of stages of 
the placentation of the Oow and Sheep has enabled me to confirm 
Kolster’s valuable observations in call essential particulars ; the 
secretion of cells in the nterine glands, the secretion cund absorp¬ 
tion of fat in the cotyledons (1 liave never succeeded in finding 
fat in the extra,' cot 3 dedonary uterus, though it is abundant in 
the overlying trophoblast), the disintegration of large masses of 
maternal tissue, the extravasation of red corpuscles and their in¬ 
gestion by the trophoblast with consequent formation of pigment, 
the emigmtion of leucocytes through tlie nteiine epithelium,—- 
certainly all occur in the manner described by this author. At 
the same time there are one or two small points on which I am 
unable to agree with him, such as the disappearance of the epi™ 
thelial cilia and the mode of foiinatiou of the accessory cotyledons ; 
and othei‘S where his description or figures ai*e deficient—tlie 
histology of the trophoblast, for example. Farther, the pigment 
was not exaiiuned spectroscopically by Kolster, and neither 
Kolster nor Bonnet has paid the slightest attention to a highly 
important substance, the glycogen of the placenta. Lastl}^, I liave 
ma,de one or two intei*esting observations on the anatomy of the 
‘Ali^’erticuluni allantoidis” and on the origin of the allantoic 
bodies or hippomanes. 

My material includes p3*egnant uteri containing embryos of from 
4 cm. to 60 cm. in length in the case of the Cow, from 14 cm. 
long to full time in the case of the Sheep, of the after-birth fmtal 
membranes of the Oow, and non-pregnant uteri both virgin and 
post-partum. 

The preservative fluids used were aceto-eorrosive, picro-corro- 
sive, Flemming, and 1)0 per cent, alcohol. It may be pointed out 
that for the proper preservation of the maternal epithelial tissues 
it is essential that the uterus sliould be pinned out, with the 
overlying t^ophobla,^st and allantois, before it is placed in the 
fixative. 

1. TJm Forviation of Accessory CotyUdons. 

It is well known that in the Cow and Slieep the maternal 
cotyledons are formed in certain definite areas which can ])e dis¬ 
tinguish e<l in the virgin uterus (even of the unborn uterus) as 
rounded prominences of the mucosa—the cotyledonary caruncles, 
Tliese caruncles consist of a dense mass of va,sifactive suh-epi- 
theliaJ connective tissue, and are covered by a columnar epithelium 
eontirmoiis with that which lines the rest of the uterine ca\ iby. 
They contain no glands. 

After impregnation has taken place the caruncles a,re converted— 
upon the attachment of the blastocyst to the nterine wall—into 
tlie maternal cotyledons, becoming pitted by the ei^ypts in which 
the fmtal villi lie. The number of cotyledons thus formed is 
therefore predeteiinined and definite; hut in addition to these 
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principal ones accessory cotyledons of smaller size are formed in 
tlie iiiterveiiiiig regions throughout the later periods of gestation. 
The exact mode of: their formation presents some points of 
interest). 

The ]>rocess Ins Ikhui thus described l>y Kolster : Die crsin 
Aulage oinor solchcn accessorise]mu Placenta, aussiMt sich. darin 
dass eiiie nicht a.ll zu weite Avohl a-us einer cinfachen (Jhorioiizotte 
liervorgeheiiden Epitlieitasche iu die sul)e}uthelia,le Kernscdiicht 
hineiiiwaclist,” With tliis account T a,in obliged, in two respects, 
to disagree : in tlie first place the new erypt is not formed under 
the inhnence of an ingrowing villus, and in the second it does 
not, in the first instance, grow down into the subejhthelial tissue. 
By carefully p.reseiaiug materunl and fada.l tissiuss together, the 
exact mode of origin of the structures can ])e made out without 
difficulty (text-figs. 27 (o-e). 

The first sign of such an accessory crypt (in the Cow) is to be 
found in the pitting of the utorino e})itli.clium, tlie underlying 
subepitlndial tissue remaining perfectly smooth and tading no 
part in the process. The cells whicli line the bottom of these pits 
are shorter, tlie cells vvbi(di make their sides ratliei* taller tliaii 
the cells of the surrounding unmodified epitheliimi, It may be 
noticed that mitoses a,re frequently met with iu the cells of tluxse 
pits, though ra,re in other parts of the epithelium (text-figs, 27 u, c). 

Presently, the under layer of connective tissue still reimviiiing 
perfectly smooth, a few wandering cells make their Avay tlirongli 
into the walls of the pit (text-fig. 27 /;), and this is soon followed 
either l)v the formation of connective fibres around these 
wandering cells or by the extrusion of fibres from tlie layer l)eIow 
(text-fig. 27 c), A small pitted area—with connective tissue and 
capiilcuies in the Avails of the pits—thus becomes raised abovx^ 
tlie general level of the uterine surface (text-fig. 27 c) and by a 
continuation of the process a cotyledon is formed. Only after the 
pits have attained a consi<lerable degree of developimviit do the 
fmtal villi liegiu to dip into them ; that this is the case is very 
cleaiiy shown by the fact that while the pits are Ixhig formed 
the OAmi'lying troplioblast is absolutely smooth and nomA^illous. 

The cells of the pits, like tliose of tire geneml (']>itlieliiuu, tnv. 
at fii'st ciliated (though this is deniefi by Kolster) and moiAj oji- less 


Explanation of Text*fig. 27 (opposite), 

[ Note.— 27,38, 29, <% 81 are from drawiiij^'s made with the Cumora 
bucidu, obj. 3 imn. iiclu*., oc. comp, 4%] 

Details of the fonaatiou of an acijOKRory cotyledoD iu a Cow’s placenta of 
the ()th month. 

o. A small epithelial pit is fonned; 6, the wall separating two pits is 
growing up above the level of the surrounding epitbelium, Ilio mulortving 
connective-tissue layer is at present quite undisturbed; iig. c, the connective 
tissue begins to grow up into the pit or crypt-wall. Notice the mitoses. 

Fig. ri shouts the somewhat cubical but still ciliated epithelium lining a crypt in 
one of these newly formed accessory coiyledona; and fig. e the eontihmity'of Die 
ciliated wdlh the modified vucuoluted epitheliiuu of a rather oldii* cryi»l*. 
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coliiiiiiiar, but as tlie pits develop the lining cells lose tlieir cilia, 
become cubical, and exhibit a fatty vacuolation of tlieir cytoplasm 
(text-fig*. 27 e). At no stage, however, in the foimation of these 
accessory cotyledons is the continuity of the cells lining the crypts 
with the general uterine epithelium ever lost; on tins matter 
sections of pi'operly preserved material do not allow of a moment’s 
doubt. 

Whether the epithelium lining the crypts of the principal 
cotyledons is also derived in like manner from the epithelium 
covering the cotyledonary caruncles, is a point which can only he 
definitely settled by an examination of the early stages of 
formation of these organs. Apart, however, from the analogy of 
the accessory cotyledons, strong evidence can be broiiglit foi'W'aitl 
in favour of such a vie\v. In both the Cow and the Sheep the 
epithelium lining the crypts, liowever much altered it may ]je, and 
in the Slieep tlie alteration is very gicat, is still continuous at the 
edges of the cotyledon with the unmodified opitheliuni outside: 
this can 1.)e made out with the \'eiy greatest ease in the case of 
even the oldevst and largest cotyledons of the Sheep, not quite so 
obviously in the Cow. In passing from the extra-cotyledon ary 
columnar cells (PI. III. fig. 7) to the flat cells which line the 
crypts, all transitional forms can he found uninterruptedly adjacent 
to one another (text-fig. 28). The cells become cubical, then flat, 
and finally extremely attenuated. Further, places may be found 
in the crypts wdiere this extreme alteration of the cells has not 
occurred; small nests of cells were to be seen, particularly at the 
summits of tlie crypt-walls and in the deepest portions of their 
cavities, in wdiich the cubical or even the columnai* form is still 
preserved; and it is interesting to notice that it is from these 
patches that new diverticula are given off by tlie solid ingrowth 
of masses of cells, in which a lumen is snbser|ueiitly developed, 
into the connective tissue below (text-figs. 29 ctf-e, p. 81). 

Bo far as my own knowledge goes, I am able to supjiort fully 
Kolster’s contention that in the principal as in the a.ccessoiy 
cotyledon the crypts are lined by a. secretory epithelium which 
arises hy modification of the cells wliich clothe tlie surface of the 
non-pregnaiit utei'us. 


2. The JIisiolo<j]j of the TrophohlaHt. 

(a) The trophoblast consists in the extra,-cotyledonary regions 
of rather tall columnar cells; the outer ends are protruding and 
apparently amceboid, the cells themselves, as Kolster and Bonnet 
have recognised, decidedly phagocytic. At tlie bases of the villi 
very tall columnar cells are found (PL III. fig. 1), which are tlie 
principal agents in the ingestion of extravasa,ted maternal red 
corpuscles, as haemorrhage of the maternal capillaiies takes place 
most frequently at the summit of the walls separating the ma,in 
crypts. On the villi the cells are more cubical. It is noteworthy 
that the foetal capillaries make their way into the trophoblast and 
are often separated from the uterine lumen by only the thinnest 
of cytoplasmic partitions. 
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(/3) Ill addition to tliese typical cells I liace found in tiie Oow 
(dements wliicli look roiuavkably like g‘oblet-eells. They are to be 
sinai (PL III. lig, 8, gl.) wedged iu l^etween the ordinary cubical 
cells wliiidi cover the villi. Each cell contains a. gol)l(dj-cn,vity 
iillcil witli a, gTanuhir coa.giiliim; the nuedeus is small and ]n*esscd 
ag'aiust the side of the goblet. I have not stK^ceeded in getting the 
granules to stain witli ninci-carmine or inindiannatein. 

(y) The large oval Ihnucleate cells (PL III. fig. 8, hi,), found in 
both the extra-cotyledon ary tropliobhist and n]3on the villi, Imve 
been described by both Bonnet and Kolster. Eanh cell has a very 
definite snperficial nienibrane, a dense finely gramilar cytopliisin, 
and two ]ai‘go oval nuclei provided with a rich reticulum of coarse 
chromatiu gi'anuh^s and two or more jdasmosonues. The nuclei 
may divude mitotically. 

According to Kolsterj these cells are maternal leucocytes which 
liave inigi'ated through the uterine epithelium, grown at the 
expense of the cell-debris accumulated iu the lumen uteri, doul)l(Hl 
their nuclei by a,mitotic <livisioD, and beconui iucor|)orated iu tlu^ 
trophoblast. It is tiaie tha-t these or closely simikii^ cells ai’(! 
occasionally found free between the fcetal and maternal tissmss ; 
hut apart from that I do not ])eliev'e there is the lea,st evideiua^ 
for the \iew put forward by Kolster. Tba,t leucoc'vtes migrate in 
large numbers during gestation through the maternal epithelium 
and are found in the “ uterine milk ” is certainly an indisputable 
fact; these cells are, liowever, far larger than any leucocytes that 
1 have ever found, and quite dissimilar to any that I a.in acqiniinted 
with. Moreover, Kolster does not figure a good series of the 
alleged intermediate stages between the unmodified white corpuscles 
aiid tliese very peculiar cells. The question must remain an open 
one until the mode of first appearance of these elements in tlie 
UTiattached blastocyst has been ascertained '-‘L 


3. The J)irerUcala AUardoid'W 

The ends of the chorionic sac—[daced in the cornua uteri- are 
ju'oduced into long, tapering fUa-ments, supposed by the eaahm* 
embryologists to be diverticula of the alhuitois ])ush(Hl tliroiigh, 
perforations in the chorion. Bonnet lias shown (for the Blunqi) 

* AsHlietoii lias now shown that these cells are of hetal orift’in. St‘e ])ostscri]>t to 
this paper. 


Explanation of Text-fig. 29 (opposite). 

Sheep,—Formation of new crypt-cavities by the downgrowth of cell-inasseH from 
patclies of mimodificMl—not fattened—epithelium. 

In dpj. a the solid downgrowth is^ shown in continuity with the crypt epitlielium ; 
in tig. b it is cut across; in tig.c it has a lumen comnuinicating' with the cryi)t- 
cavity above; in fig. d the lumen though well-developed is not yet open ; and 
in tig. c the hiinen is as yet exceedingly small. 

All the figures taken from the basal crypts of a cotyledon of a fmtus measuring 
14 <?m. (3rd month according to FColster.) 
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that in these terminal processes the chorion a,s well as the 
allantois is involved; according to this observer, the chorion is here 
not vascular, and quickly degenerates and crumples up; it is then 
“ von gelblich kasigem Aussehen/^ a very apt description of its 
appearance. 

Text-jhg, 30. 



Section through one side of tlie chononic ring and base of the diverticulum allan« 
toiclis of the Sheep, dM. j the degenerate trophohlast and degeuei'ate allantoic 
epithelium arc indicated in dotted outline. At the base of the diverticulum 
allantoidis its connective-tissue lamella pasaCvS between the two muscular 
sphincters (^A.) to join the thick connective-tissue of the chorionic ring; here 
the allantoic epithelium {all) and the trophohlast (tr.) are intact. 5.'?;., blood¬ 
vessel. 

Sections (text-%, 30) show that outer trophoblastic and inner 
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allantoic epitheiiiiiii are alike involved in the process of degenera- 
tioiij the disintegrating cells being added to the mass of uterine 
milk in which the twisted crumpled filament is embedded^ all, 
indeed, that remains is the fibrous connective-tissue lamella wiiicli 
separated the two epithelial layers. 

The structure, however, to which I wish here to draw attention 
is a thickened fibrous ring wbicb lies at the base of the terminal 
filament and surrounds the nari*ow aperture by ivbicli the central 
communicates with the terminal portion of the allantoic cavity. 
The ring aiises by a dense local hypertrophy of the connective 
tissue (splanchiiopleuric and somatopleuific) separating the epitlielia 
of the allantois and trophoblast: on the central side of the ring- 
blood-vessels (S.r.) are found in this connective tissue, and the 
two epithelia {tr, and cdl.) persist; on the terminal side the 
epitlielia degenerate and the blood-vessels are absent, the supporting 
lamella of connective tissue alone remains. This lamella springs 
from the thickened “ chorionic ring,’^ as I will call it, and at its 
base are two rings of muscular tissue forming a sphincter {spli.\ 
which apparent^ serves to prevent the escape of allantoic fiuid 
after the disintegration of the terminal portion. 

The figure, in which one half of the chorionic ring only is shown, 
is taken from a section of the menibi*anes of an embryo sheep 
measuring 27 cm. (last month of pregnancy). 

4. The Distrihiition of Glycogen in the Flacenta, 

The presence of this body in the Euminant fcetal membranes 
did not escape the notice of its discoverer, Claude Bernard. 

Bernard showed that the rounded or in-egiilar, flattened or 
papilliform bodies with which the internal surface of the amnion 
is covered contained large quantities of glycogen, the quantity 
inci*easing up to about the fifth month of gestation and then slowly 
diminishing towards the end ; with the diminution of the glycogen 
he described a fatty degeneration of tbe amniotic bodies and the 
deposition of ciystals of calcium oxalate. He fiu'ther demonstrated 
the presence of glycogen during the earlier stages of pregnancy 
in many embryonic tissues—the skin, lungs, intestinal villi, uterus, 
bladder, ureters, renal tubules, and muscles; not, however, in the 
liver until late in fmtal life, when it had disappeared from the 
other organs. Bernard regarded the amniotic bodies as a store¬ 
house of reserve carbohydrate, and pointed out that the percentage 
of sugar (dextrose) found in the amniotic fluid steadily increased 
as the glycogen in the amnion diminished, 

Oi*eigliton has stated that glycogen may be found also in the fcetal 
cartilages, especially during hone-formation, and in the choroid 
plexuses of the brain. 

To these facts I am able to add but little. I have, however, 
succeeded in finding glycogen in the uterine epithelium, both 
superficial and glandular (in the Cow), and in the subepithelial 
connective tissue in the Sheep, and further in the uterine milk. 

'^ 6 * ;; 
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Moreover, it occurs in tlie tropboblast, in the connective-tissue 
cells of the chorion, and in the allantoic epithelium. It appears to 
he absorbed mainly by the extrarcotyledonary ti'ophohlast, if not 
entirely so. I have not found it in the villi. 


Text-fig. 31. 



Oi and k Amniotic epithelial thichciiiiig of a Cow of 4 montlw. Notice the ahnndaiit 
glycogenic vactiolatioii. a, the auperhcial; 6, the deep strata, 
c. Glycogenic epithelium of the allantoic stalk, (fcongth of foetus 80 cm., 5th month 
according to Kolster.) 

e. Glycogenic connective-tissue cells in the walls of one of the urahilical Blood¬ 
vessels of the same fostus as the last. 

The only other case, -which I am aware of, in which glycogen 
has been found in the uterine epithelium is, the human uterus. 
Langhans has described it here in the cells of the superficial 
epithelium and of the glands. It occurs, of course, in abundance 
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ill the subepitlielial tissue of the Rodent uterus (Mouse and 
Rabbit), and in the former animal is absorbed and stored by 
special trophoblastic glycogenic ceils in much the same fashion as 
by the amniotic bodies of the TJngulata. 

The glycogen secreted by the Ungulate uterus is, however, not 
nearly sufficient to account for the veiy large quantity found in 
the body and adnexa of the fcetus; most of this must be formed 
synthetically. 

Finally, I have ventured to give figures (text-figs. 31 a, h) of 
the stratified epithelium of the amniotic bodies. The lowest layer 
is cubical; this is succeeded by sheets of polyhedral cells, which 
become larger and flatter towards the surface. 

Ail the cells, even the cubical cells of the bottom layer, are 
vacuolated with glycogen. The vacuoles are separated by ex¬ 
cessively delicate walls ; these may break down and the cell thus 
become converted into a bag containing but one large mass of 
glycogen. In older stages, when the glycogen is used up, the cells 
become flattened and the nuclei stain faintly. 

Text-figs. 31 G~e show the glycogenesis in the epithelium of the 
allantoic stalk, and in the connective-tissue cells of the coats of 
the umbilical blood-vessels. 


5. The Figment of the Flmenta. 

Kolstei' has very rightly emphasised the great ph3^siological 
importance of the ingestion of extravasatecl maternal red cor¬ 
puscles hy trophoblastic cells. The haemoglobin so taken up is 
digested and split into an iron-containing and an iron-free 
constituent. The former is carried away by the fcetal blood-vessels 
and stored up in large quantities, principally in the liver of the 
embiyo, as a reserve to be used during lactation^', as the milk 
contains little or no iron. The latter is deposited in the cells as 
a pigment, occurring in such quantities as to give—especially in 
the later stages of gestation—a deep brown colour to the foetal 
cotyledons. 

The extravasation, and consequently the ingestion, of blood- 
corpuscles takes place mainly in the cotyledons ; the hoemorrhages 
occur principally at the summit of the walls separating the 
primary crypts, and the trophoblastic cells, 'which are actively 
concerned in the iiigestive process, are the long columnar elements 
whicli lie at the bases of the lai’ge villi. 

The stages of ingestion and digestion of the blood-corpuscles are 

* Bimge lias shown that the percentage of iron in the new-born puppy (*72 per 
cent, of the ash) is six times as great as that in the dog’s milk (*12 per cent.), and 
further that the proportion of yron in the new-born puppy is five to nine times that 
in the adult dog. Of the assimilation of iron by the foetus Bunge remarks; “ If 
the bulk of the organic compounds of iron were afforded by the mammary gland, it 
might become a prey to bacteria in the alimentary canal before it bad^time to he 
absorbed. But if it enters the infant organism through the placenta its safety is 
assured,” 
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BS follows:'—Tlie cells in question have outwardly-protruding 
amoeboid processes, by wliicli engulf the corpuscles (PL III. 
fig>s. 1-3); the ingested corpuscles are often so numerous as to 
almost entirely fill the body of the cell. Inside the cell the 
corpuscles—often aggregated in small clumps (fig. 3)—become 
gradually paler, and change their staining reaction and their form, 
In picro-nigrosin the freshly-ingested corpuscles, like those 
outside, take up the picric acid, but gradually gain a stronger 
aihnity for the nigrosin, and stain blue or gi‘ey; at the same time 
their shape becomes irregular. These irregular masses seem to be 
enclosed in small cavities or food-vacuoles. Presently small 
granules of a 3 ^ellowish-brown pigment are seen to Iiave been 
deposited on the surface (hg. 5) of the included masses, and this 
process continues until the whole is converted into an irregular 
dark brown mass (fig. 6). Both freshly-ingested corpuscles a,nd 
pigment may be observed in one and the same cell (figs. 2 & 3). 
Of the nature of this pigment Kolster says little beyoud the 
statement that it is a Inemoglobin derivative, and that some of 
the gi'aniiles will give an iron reaction. Such granules ai*e 
probably simihxr to the iron-albuminate particles which I have 
<IesGribed in the uterus of the Mouse, and which commonly occur 
in old blood-extravasates. Bonnet alludes to them as hasmatoidin 
crystals. 

I myself have not been able to get an iron reaction with these 
masses in any ca,se. If sections are treated with warm nitric-acid 
alcohol (by Macallmii's method) for 24 hours, and then with acid 
ferrocyanide of potassium, the nuclei of the cells become an intense 
blue, but the pigment remains unchanged except that it is a 
little paler. I am, however, able to bring forw^ard a certain 
amount of evidence as to the nature of the ha3moglobin derivate 
with which we have here to deal. 

i did not attempt to make a chemical analysis of the pigment, 
but merely to extract it by different solvents. I proceeded by a 
twofold method:— 

(1) I soaked the fmtal cotyledons in water (to get rid of the 
hiemoglobin in the blood), ground up the tissues in a mortar, 
filtered, and dried the pigment which had been collected on tlie 
paper. This was then dissolved in hot absolute alcoliol, and gave 
a greenish-yellow solution, which, however, showed no absorption- 
bands. I failed to get the residue to dissolve in etlier or chloro¬ 
form (although, as will he seen below, I)r. MacMunn has shown 
that it will dissolve in these media) or boiling water, although 
soluble with a greenish colour in 6 per cent, aqueous potasli; 
in solution in 5 per cent, nitric or sulphuric acid in 90 per cent, 
alcohol it turned reddish. 

(2) I dried the cotyledons thoroughly, then pulverised in a 
mortar and dissolved in absolute alcohol. The solution was 
reddish brown, and, on examination with the spectroscope, showed 
two dark bands very nearly in the position of the bands of oxy- 
luemoglobin. I supposed that these bands were due to the haBiiio- 
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globiii of tlie foetal blood wliicli was iiickided, of course, in tlie 
powder. Tliis, liowever, is not the case. At Dr. MacMiinn’s. 
suggestion I took some pure haemoglobin (from centrifiigaiised 
blood) and treated it in exactly the same way—that is, dried, 
pulverised, and boiled it in absolute alcohol. The alcohol tinmed 
only a faint straw-yellow colour and showed no bands whatever. 

I sent my solutions to Dr. MacMunn, who has most kindly sub¬ 
mitted them to a thorough spectroscopic investigation. 

I take this opportunity of expressing my great indebtedness to 
him for the trouble he has taken, and for his couitesy in permitting 
me to publish his report, which I now give verbatim. 

I. Solution obtained by the first of the two methods described 

above from the foetal cotyledons of the Cow. 

Solution greenish yellow, shows no bands, absorbs small bit of 
violet end. This fluid evaporated down on water-bath leaves a 
greyish-brown residue with a peculiar smell and resinous appear¬ 
ance. This residue is soluble in ether, yellowish solution, giving 
no bands but absorbing a little bit of the violet end as before. 
On evaporating this a brownish residue is left, this soluble in 
chloroform, yellowish solution. This solution shows no bands, 
only absorbs a little bit of violet end. 

‘‘ On adding fuming nitric acid, no colour change and no 
spectrum change. It is not, therefore, bilirubin, nor biliverdin, 
nor a lipochrome.” 

II. A solution obtained by the second of the above-described 

methods from the viigin uterus of the Sheep. 

“ The solution is greenish yellow, has no absorption-bands, but 
cuts off a little bit of the violet end; is probably identical with 
above from Cow.” 

III. A solution obtained by the second method from the foetal 

cotyledons of the Sheep. 

Filtered, filtrate has a yellowish-red colour. 

“ On spectroscopic examination two faint bands are seen in the 
green, looking at fii*st sight like the oxyhsemoglobin bands; thei‘e 
is also a slight shading in the red end of the spectrum. 

‘‘ Evaporated down by heat, it leaves a brownish oilydooking 
residue; a considerable portion of this is soluble in rectified spirit. 
This solution has a yellow colour with a tinge of red ; this shows 
two faint bands, which seem to occupy the position of the oxy- 
hiemoglobin bands. The relative intensity of shading of these 
bands was not, however, the same as of the oxyluemoglobin bands. 
Their measurements are:— 

(1) X 593 — 574, 

(2) X 556-5 ~ 531. 

This spirit solution was now evaporated down on the water- 



88 BE. J. W. JENKINSON ON THE [Eeb. 6j 

batli and left a brownish residue. On extraction with absolute 
alcohol the same 3 ^ellow solution with a reddish tinge is obtained 
as ]}efore 5 giving the bands with exactly the same readings. 

“This fdcohol solution was again evaporated down and tiie 
residue ciissolved in ether, which dissolved a considerable portion, 
giving a. yellowish solution with a reddish tint; this gave two 
hands 

(1) X 593 or 594'5 - 

(2) X 558 — 533-5. 

“ This shifting is due to the influence of the solvent. 

“There also seems to be a slight shading between X 516 and 

4 %? 

“ This etliei* solution was evaporated down and the brown 
residue extracted with chloroform; this formed a reddish solution, 
which contained oily-looking red drops floating iindissolved on the 
surface. 

“ The two bands now- ai-e:— 

(1) X 596 - 574, 

(2) X 558 533-5. 

“ The first is not as dark as the second. 

“ A faint greenish fiuorescence seems to be present in all these 
solutions; it does not disappear on filtering. 

“ The chloroform solution was next evaporated down and the 
residue dissolved in rectified spirit. 

“ The addition of ammonia or of caustic soda to this solution 
causes pi-ecipitation, and, in the filtrate, diminishes the intensity 
of the colour of the solution and the shading of the bands, but 
does not appear to alter their position. On adding one drop of 
sulphuric acid the fiuid becomes slightly turbid, and the two bands 
in the filtrate have disappeared to he replaced by two others, 
(1) before I) and (2) in the green, which are difficult to measure, 
but whose position is approximately as follows 

(1) X 607 -- 596, 

(2) X 568 - 547. 

“ These recall at once the bauds of acid hanuatoporphyrin, the 
positions of which are:— 

(1) X 610-^591, 

(2) X 585 - 567*5. 

“ It is to be noted, however, that the addition of alkalis does 
not produce the usual four-banded spectrum of alkaline hmniato- 
porphyrin, but Garrod and others have described in urine a two- 
banded neutral hjematoporphyrin spectrum. 

“ Fearing that possibly a fowr-hanided alkaline hiBmatoporphyriii 
spectrum might have been present but have been passed over 
owing to the weakness of the solution, a layer of fluid (absolute 
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alcohol and ammonia) 50 mm. deep was examined in a long 
spectroscope hottle, but no bands except the following could be 
seen:— 

(1) X 594'5 - 572*5, 

(2) X 556*5 -- 5BL 

“ Other expeiiments were made to prove that the pigment was 
not hsernatin ; e, g. ammonium sulj)hicle w-as added, but no reduced 
hsematin spectrum <appeared. Caustic alkalis also failed to change 
the spectrum into that of alkaline hfematin, acids into that of acid 
liJBinatin, which would have occurred if that pigment had been 
present. 

Let us now compare the spectrum of the pigment in alcoholic 
solution -with that of an as equally as possible dilute aqueous solu¬ 
tion of oxyhsemoglobin:— 

Placenta pigment. Oxylia?moglobin. 

(1) X 593 -- 574, (1) X 586 - 568, 

(2) X 556*5 - 531, (2) X 552 - 525. 

(See Hoppe-Seyler, Handbuch, 1903.) 

This pigment therefore appears to be more neaiiy related to 
liJBmatoporphyrin than to any other known decomposition-product 
of haemoglobin.” 

IV. Solution obtained from the foetal cotyledons of the Oo'w by 

the second method. 

The alcoholic solution show’s the two-banded spectrum, is the 
colour of fairly deep sherry; filtered, the filtrate is reddish yellow 
and shows two bands :— 

(1) X 593 — 577, second reading A 594*5 — 575, 

(2) X 556*5 - 534*5, second reading X 556*5 - 533*5, 

and in addition a faint shading nearer the violet. 

“ The solution was evaporated on the water-batli, but owing to 
the presence of some fatty matter remained fluid while hot, 

“ An aqueous solution of the residue is faintly yellow, but shows 
no bands or fluorescence. 

The residue was brownish, in thin parts brownish yellow. The 
absolute alcohol solution of this residue is reddish yellow with a 
suspicion of greenish fiuoi'escence; it gives tw’o faint bands :—' 

(1) X 593 574, 

(2) A 558 - 536. 

“ The violet end of the spectrum is cut off at X 487. 

“ Ammonia produces turbidity, and diminishes, in the filtrate, 
the intensity of the bands, but their position is unaltered. 

^‘On adding a little to an alcoholic solution slight 

precipitation is produced. The filtrate is of a deep yellow sherry- 
colour and the hands referred to above (in the Sheep) resembling 
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tliose of a,cid iiJDiiiatoporpliyi'in are seen; tlie violet end is also 
cut oC 

This pigment seeiiis evidently to be identical with the banded 
one obtained from the Sheep. 

“It is to be noted tliat none of the sohitions in the case of 
either the Sheep or Cow wa,s coloured the deep red characteristic 
of hieiiiatoporphyi’iii. This was probably due (a) to the small 
amount of the Inematoporphyrin-like pigment present, and (/3) to 
impurities.” 

From this i^eport of Dr. McMumi’s it seems quite clear that two 
distinct pigments are present in the Dngulate placenta : (1) a 
pigment soluble in alcohol, ether, and cliloroform, which shows no 
bands, but absorbs a little of the violet end of the spectiaim; (2) a 
pigment soluble in the same tlnee media, but giving in neuti‘a,l 
solution two bands very nearly but not quite in the position of 
the bands of oxyluemoglobin, in acid solution two liiinds almost 
exactly in the position of the bands of a,cid h^ematoporphyiin, luit 
in alkaline solution showing only two bands, in the SJime position 
as ill the neutral solution, and not the four bands of alkaline 
hamiatoporphyrin. 

The first of these was obtained from the cotyledons of tlie Oow 
by crushing the tissues, after removal of (at any rate most of) the 
inemogiobin by water, and from the vii’gin uterus of the Sheep by 
drying the tissues, with the contained hcemoglohin^^ndi powdering; 
the second was obtained from the cotyledons of both Oow and Sheep 
by the second method, involving the retention of haemoglobin with 
the pigment. It seems probable that the first pigment is present 
as well as the second, though masked by it, in the cotyledons of 
the Sheep. 

That the second pigment is not produced from the included 
haemoglobin by the treatment adopted is proved, first, by its 
absence in the virgin uterus of the Sheep, and, second, by the 
failure to get a solution showing the bands by boiling dried 
luemoglobin in absolute alcohol. This second j)igment then, if not 
the first, would, appear to be new to physiology, tliough related 
to hsematoporphyrin. The name Incmatopluein may be provi¬ 
sionally given to it. It is a haemoglobin derivjitive and from it 
bile-pigments may be formed. Tliis will be sliown in tlie next 
section. 

6. The IlippmnaneB^^ or Allantoic Bodies. 

Although the ciuious rounded or elongated, often flattened, 
sometimes soft, sometimes hard and brittle bodies found floating 
in the allantoic fluid have been familiar objects for many centuries, 
the exact mode of their formation has not, to the best of my 
knowledge, been yet accurately described. 

They occur in both the Cow and the Sheep, being larger in the 
latter. Their colour in the foimer case is whitish or pale yellow, 
in the latter a dirty brown. 

Their origin will be considered first in the Sheep. From 
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tlie wall of tlie allantois^ and that .sometimes they may be seen 
in the connective tissue of the chorion, it has l3eeii supposed 
tliat they originated in this position (Bonnet, Turner). Jt has 
apparently escjaped the notice of these observers that exactly 
similar bodies are to be found outside the chorion, between it and 
the wall of the uterus. 

It ha,s a]i‘eady i)een remarked that the lumen of the uterus is, 
during* gestation, occupied by a considerable mass of slimy cellulai* 
debris, the so-called uterine milk. The disintegrating cells com¬ 
posing this viscid mass are derived in part fiom the cellulai* 
secretion of the glands, in part from the extensive degeneration 
of tracts of matei-nai epithelial and connective tissue ; it includes 
quantities of extiu.vasated blood, and is permeated by leucocytes. 
It is by the local a.ccumulation of this matter that the nllaiiitoic 
bodies ai’e formed. Sucli aggregations may be found lying eithei* 
freely between fcetal and maternal tissues or encIose<l in pocket¬ 
like diverticula, of the troplioblast (text-fig. 32, p. 91). This is the 
first stage of their incorporation into the allantois ; and from, tliis 
the transition to the following steps is easy—their situation in 
the connective tissue of the chorion, their attaclmient- by a stalk 
to the allantoic wall, and their liberation into the allantoic cawity. 

Sections show that in.side and outside the allantois these bodies 
have always the same structure—a granular coag'ulum containing 
quantities of cell-detritus, with degenerating nuclei which either 
stain very faintly or are broken up into dense homogeneous 
spherules, globules of fat and small masses of glycogen, and 
infiltrated by leucocytes. Sometimes a delicate cellular mem¬ 
brane—the remains possibly of the trophoblastic pocket, or more 
probably of the allantoic epithelium—-still surrounds these bodies 
after they have found their way into the allantoic cavity. 

Whether the allantoic bodies of the Oow are also formed in this 
way I do not know, as I have never observed them lying in pockets 
of the troplioblast. Bodies quite similar to those of the allantois 
are certainly found between the troplioblast and the uterus, Ilotii 
in aiid between the cotyle<ions; hut the remarkalfie thing about 
them is that they have exactly the structure of the degenerate 
epithelial tliickenings of the amnion, and, like these latter, are 
impregnated with typical envelope crystals of calcium exalate. 
The bodies found in the allantois, as well as the allantoic fluid 
itself, contain the same salt, as Lassaigne showed nearly a contuiy 
ago. It is possible, therefore, that in the Cow the disintegrating 
epithelial thickenings of the amnion imss on the one hand into the 
allantoic cavity, on the other into the uterus, and not from tlie 
uterus into the allantois in the manner described for the Sheep. 

It may be noticed here that the hippomanes of the Mai'e are 
also saturated with calcium oxalate. 

Lastly, the bodies fotmd between the troplioblast and the 
uterus of the Cow are often, especially when small, infiltrated 
with bilirubin. With fuming nitric acid the succession of 
colours charactexistic of Cmelin's reaction is at once obtained. 
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I have found exactly similar bodies in tlie Pig, altiiougli, as I only 
obtained these with the after-birth, I cannot say whether they ’were 
inside the allantois or on the outside of the chorion. From these 
I succeeded, by drying, dissolving in chloroform, and crystallizing- 
out, in obtaining small lanceolate and rhomboidal crystals of 
bilirubin (text-fig. 33). 

These small bilirubin bodies of the Cow are found principally 
in the cotyledons. Later on they seem to lose their bile-pigment; 
for between the extra-cotyledonary trophoblast and the uterus 
only bodies of a paler yellow are found. The allantoic bodies are 
nearly white. 

Text-fig. 33. 



Rhomboidal and lanceolate crystals of bilirubin obtained from a cblorofomi 
solution of the dried allantoic bodies of the Pig. Drawn with Zeiss obj. 2 mm. 
acbr., comp, oc. 6. 

The bilirubin appears to arise by further modification of the 
yellow-brown pigment of the placenta; but whether it is formed 
inside trophoblastic cells from ingested corpuscles and then passed 
out, or whether it arises extra-cellularly in the maternal extra¬ 
vasations, and if so, whether its foi^mation is clue to any digestive 
activity of the trophoblast or not, I am afraid I am unable to 
say. From the analogy of what occius in such extravasations 
as bruises, it would appear that the hcemogiobin derivatives 
might he formed, not only inside (as is undoubtedly the case), 
but also outside the cells of the trophoblast; for the yellow- 
brown pigment described in the last section certainly occurs, not 
only in the blood-extravasations in the crypts, but even in the 
maternal tissues and blood-vessels (Plate III. fig, 4). 
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Fostsci'vpt* 

Since this paper was read, an important memoii* has been 
published by Assheton ('‘Tlie Morpholog}’' of the iriigiilate 
Placenta, &c.,” Phil. Trans. B. 198, 1906), in which the author 
describes a very complete series of stages in the formation and 
development of the placenta of the Sheep. 

The most interesting point of this description is the origin 
of the cells which line the crypts of the maternal cotyledons from 
the biniicleate cells of the trophoblast. 

According to Assheton, the whole of the uterine epithelium 
degenerates and disappears at about the eighteenth day of 
pregnancy. In the extoa-cotyledonary regions it is eventually 
regenerated (12th week); but in the cotyledons its place is taken 
by cells of foetal—trophoblastic—origin, the biniicleate cells, which 
are also, indeed, instrumental in its destruction. The biniicleate 
cells in question are first seen (15th day) to be deeply seated 
in the trophoblast; presently, however, they come to the surfa.ce 
and so into contact with the uterine epithelium, between the cells 
of which they insinuate themselves, and so “pass down to the 
base of the layer and force themselves between the epithelium 
and the sublying stroma.’’ The epithelium thus cut off from its 
source of nutrition dies, and its room is occupied hj a more or less 
complete hayer of flattened cells, which Assheton compares to the 
plasmodiblast layer of the trophoblast desciibed by Van Beiieden 
in the Bat and Rabbit, and present in many other forms. The 
formation of this plasmodiblast continues throughout pregnaIK^}^ 

In asseriing the trophoblastic origin of these cells, Assheton 
relies on the followfing facts:— 

(1) They resemble the binucleate cells in the staining ciipacity 

of their cells and nuclei. 

(2) The presence in them of vacuoles, which is at this stage a 

characteristic of these (the binucleate) cells, 

(3) Nuclei occur in pairs in the lining of the crypts, as in tlie 

binucleate cells. 

(4) The number of binucleate cells in the trophoblast diminishes 

during gestation. 
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(5) “ Tlie layer in question is cleax'iy not an attenuation of an 
ordinary epitlielium/’ and is not secretory, as, e. g.^ is tlie 
epitlieliiiiii lining the crypts in the Oow, which Asshetoii 
admits to be of uterine origin. 

As explained in the body of the paper, my own observations do 
not permit me to speak at first-hand of the origin of the cells lining 
the crypts in the principal maternal cotyledons. I am, however, 
certain that in the accessory cotyledons of the Cow the crypts are 
lined by an epithelium which is a modified uterine epithelium, and 
that in the principal cotyledons of both Cow and Sheep the extra¬ 
cotyledonary columnar utei*ine epithelium is perfectly continuous 
with the modified epithelium of the crypts. The latter in the 
Cow is simply cubical; in the Sheep it is more seiiously altered, 
fiattened, and often interrupted. There are places, however, in 
which the cells retain, as I should put it, their columnar form ; 
and from these cell-nests diverticula are produced which line new 
crypts. From these facts I have inferred that, in the principal 
cot 5 dedons, the lining is also of uterine origin. 

Still there is no necessary contradiction between this view 
and that put forward by Assheton ; for it is perfectly conceivable 
that the cells in question may originate in different ways in the 
principal and accessory cotyledons, and that the continuity observed 
in the former between extra- and intra-cotyledonary epitlielia is 
secondary. I do not think, however, that Assheton has proved 
his, admittedly difficult, case ; for 

(1) Similarity in staining is not a very safe criterion; other 

nuclei and cell-bodies— e, g.^ those of subepithelial cells— 
often stain intensely; also the nuclei of the binucleate 
cells are often larger, more spherical, and paler than are 
those of the cells lining the crypts, and in his fig. 40 
Assheton figures nuclei of “ plasmodiblast ’’ cells which are 
quite pale. 

(2) Yacuoies—of fat and glycogen—ceitainly occur in the 

uterine epithelial cells, both inside and outside the cotyle¬ 
donary caruncles. 

(3) The niiiclei of the layer lining the crypts do not always 

occur in paffs, but veiy frequently in heaps, in the cell- 
nests I have alluded to, as Assheton\s own figures show. 

(4) The lining epithelium of the cr}q)ts undoubtedly contains 

fat-globules, and fatty cellular debris is found in the crypt 
lumen ; these cells are therefore as certainly secretory here 
as they are in the Oow. 

(5) The asserted degeneration of the uterine epithelium, is very 

probably largely iUusory, Where I had at first supposed 
that the uterine epithelium had disappeared I have often 
found subsequently that, by more careful preservation, it 
could be demonstrated without difficulty. 

Although there is no inherent improbability in the account 
given by Assheton, and indeed some such intermediate form 
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between wliat lie calls tlie plicate and cumulate types of placenta 
may at least be supposed to have once existed, I must still, for the 
reasons given above, express, to my great regret, iny inability to 
accept his conclusions until stronger evidence is forthcoming. 


EXPLANATION OP PLATE HI. 

All tlie figures were drawn with the Camera Lucida, ohj. Zeiss 2 mm. aclir., 
oc, comp. 4 

Pig. 1. Cow. Phagocytic columnar trophohlast-cells from the base o£ a fcetal villus. 

(Length of fcetus 7*5 cm.; about 3rd month.) (pp. 78, 86.) 

Pigs. 2 & 3. Phagocytosis in the trophoblast of the Sheep (nearly full time). In 
fig. 2 notice the aggregation of the ingested corpuscles into clumps, (p. 86,.) 
F’ig. 4i. Cow, 4 months. Brown pigment-granules 

(a) in maternal blood-vessels (on the right); 

(/3) in the cubical epithelium of the crypt (in the centre); 

(y) in the trophoblast of a fcetal villus (on the left), (p. 93.) 

5. Cow, 6th luontii. Ti’ophoblast at the base of a villus. One of the cells 

contains an ingested mass (compare fig. 1); small brown pigment-granules 
are forming upon this. (p. 86.) 

6. Cow, 4 months. A later stage in pigment-formation. The cells contain 

large irregular yellow-brown masses, (p. 86.) 

7. Pnll-time epithelium of the Sheep, Normal uterine epithelium from the 

outer surface of the cotyledon. Note the basal vacuoles and the brown 
pigment, derived from the hmmoglohin of extravasated corpuscles, in the 
subcpitlielial connective-tissue cells, (p. 78.) 

8. A small portion of a section through a viUus; from a Calf of about the 3rd 

month (length 9 cm.). Notice, in the trophoblast, cells which look like 
goblet-colls (ffL), and large oval binneleate cells (6i,). The capillaries 
{cap,) come very close to the surface; e.t., connective tissue, (p. 80.) 


2. Note on the Cavies of the Genus Dolichotis and on Living 
Specimens of D, salinicola. By Sir rnMUNi) Lobbe, 
Bt, F.Z.S. 

[Ecceived Peliraaiy 6 , 190 fiJ 

(Plate IV.») 

There had l)een some little confusion and coixtroverKsy with 
regard to the three species or subspecies of DoliGhofm until the 
subject was cleared up by Mr. Oldfield Thomas in the ‘Annals 
and Magazine of Natural Histoiy/ April 1902. 

In Proc. Zooh Soc. 1875 there is a paper by Dr. Buimeister, 
of the Museum at Buenos Aires, in which he describes and gives 
a .figure of one of two specimens which he had secured from 
Dr. Berg. 

He 'recognised them as a new species under the name of 
Dolichotis salinicola. Both specimens are stated to have been 
young. , 

In Proc. Zool. Soc. for 1876 there is a second paper by 
Dr. Burmeister, called ‘‘Additional Note on Dolichotis salinicoh/^ 

^ For explanation of the Hate, see p, 97. 
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in wliicli he describes two fully adult living specimens. He says i— 
The two living specimens, which are now under my iiispecfcioiij 
sliow that my former description was taken from very young 
specimens of about half their full size, and that this northern 
species comes much nearer in size to the soiitheim species 
(l)olichotls patagonica) than I was formerly led to suppose.” 

It is now quite clear from specimens collected by Mr. P. 0. 
Simons in 1901, and described by Mr. Oldiield Thomas, that the 
living specimens described by Dr. BuimeLster in his second paper 
w’'ere DoUchotis ^nagellanicm centricola and not DoUchotis saUnicolaj 
and that those described in his first paper were full-grown or 
nearly full-grown specimens of the dwarf species DoUchotis salhii- 
cola, which I have now alive in my possession. 

Both these species occur in the same region near Santiago del 
Estero in Northern Argentina, so that confusion was easy. 

The common Patagonian Cavy is conspicuous for a broad dark 
band above the white rump-patch. This black band is wanting 
in DoUchotis salinicola and also in the larger DoUchotis magellanicus 
centricola. 

EXPLANATION OF PLATE IV. 

DoUchotis saJuiicola. 


3. Description of a new Fly of the Family T'cihanidie. 

By Gertrude Ricardo, 

[Received December 7, 1905.] 

MELissoMORPHAy gen. nov. 

Formed for a fly from Rungaroom, Sikhim, in the British 
Museum Collection, which closely mimics dorsaia Bb, an 

Indian species. 

The genus belongs to the Pangonmm division of the family 
Tahmiidi^., which is clistinguished by the hind tibife being furnished 
with spines, ocelli usually present, and the thii*d joint of the 
antennie consisting of eight divisions, with no tooth. 

This genus "will come under No. 9 in my table of genera of 
Pangoninm in the Ann. Mag. Nat. Hist. (7) v. p. 98 (1900): 

Proboscis scarcely extending beyond the p^i’lpi,” which dis¬ 
tinguished Apatolestes, a North American genus. The two genera 
may now be divided thus:— 

Having the appearance of a Bee {Agyis). All the tibiae wide 
and flattened .. Mdissowiorphco, gen. nov. 

Not having the appearance of a Bee. The tibim not wide and 


flattened ...■. Apatolestes Will, 

Melissomorpha, gen. nov. 

Generic description.--PLi\te\\rx^ eight-jointed, ocelli present, 
Prog. Zool. Soc.— 1906, Vol. I. No. Vll. 7 
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foi'eliead at the vertex protuberant. Head bee-like in shape, the 
antennae inserted rather more than half way down the head. 
Alidoinen with six segments, the second one tlie largest. Prol)oscis 
short, hardly lu'ojc^eting beyond the patpi. Legs with a,11 tlie 
tibiw wide ami fiat, like those of the ordinary hi\n-hee {Apis 
welllfera L.), witii fi*ing<‘S of ])]aok hairs on each side, the hind 
tibife being largest, not, bowever, concave as in the hee. Wings 
with all the posterior cells open and the anal cell closed ; no 
appendix. 

MelISSOMORPHA INDIANA, Sp. 11. 

The single specimen on which this geims is foniided is a 
niar\'elloiisly close imitation of Apis dorsata F.: when placed near 
the latter it has a 'wonderfully general reseinhlanee to it, though 
asvay from all thenatiiral sniTouiidings. Tlie col Dining and shape 
of the alxlonien distinguish it and, of course, the absence of tlie 
second pair of wings. 

Tlie ty])e is a female from Rungaroom, 7000 feet, 7 miles 
from Darjeeling, April 1900 (6W. Blnghaw), 

Elaiic. Face brown, ivith black puliescence and some golden 
hairs intermixed. Forehead long, equal in width, rather broad, 
bla.ck witli brown tonientum and black pubescence and some 
golden hair s; the vertex is shining black, protuberant, with three 
large roddisii-brown ocelli, thence the forehead slopes rlown- 
■wax'ds to the antenrue, which are reddish brown, the thirrl joint 
being da rker; tliey are long and slender, the fii'st joint nearly twice 
as long as the second, both with black pubescence, the third 
joint w'itli the first division as long as the other five, wihcJi are 
shoi’t and equal in size, with the exception of the last one, which 
is longer and ends in a point. Palpi yellowish, long, the first joint 
short, stout; the second long, curved, ending in aii obtuse point; 
the pubescence is black. Abdomen long: the second segment 
slightly broader than the rest; the first and second segments blight 
fulvous, with yellow pubescence, the remaining segments opaque, 
lilack; the tliird and fourth wdth a narrow fringe of yellow |)ubes- 
cence on the posterior borders, otherwise the pubescence is bhuik; 
the under side similar ; the Ixairs on the sides of the abdomen are 
black on the black segments, on tlie secomi segment yellow, with 
tl le exception of a tuft of black hairs towai*ds the under side. Legs 
dark reddish brown, tbc front.ones blacker; all the tarsi pale 
yellow, the pubescence black, some yellow hairs ou the side of the 
tarsi which are black at tlieir apices; tlie pulvilli large, the ciaws 
long. Wings rich brown in colour, hyaline at the exti*eme lia-se, 
and nearly so on the posterior border; the brown becomes fainter 
at the apex, being most intense round the stigma and in tlie centre 
of the wing; veins yellowish bi.*own, the first longitudinal vein 
black, thickened except at its base. 

Hal teres yello'vvish, tlie knob brown. Length, 17 millini. 





1906.] 


MR. E. S. RUSSELL OX A XEW HVDROID, 


99 


4. On Tncliorluza^ a new Hjdroid Genus* 
Bv E. S. Kussei.l'^. 

[Received November 11,1005.] 

(Plate A", t) 


Trichorhiza. 

Hyclranth solitary, attached loosely by the Iiydrorhiza, which is 
filiform and branched. Invested by perisarc, which forms a, 
protective cup into 5vhich tlie hydranth is pai'tly retractile. 

The genus Trichorhiza is here constituted for a single new 
species, whose characters are so rema.rkal)le as to make the 
foimation of a separate genus for its reception a necessity. The 
following description of this new .species is made from the only 
specimen which I have seen. 

Trichorhiza bruxnea. (Plate Y.) 

Trichorhiza hrimnea Russell, Abstr. P. Z. S. No. 26, p. 6, Feb. 13, 
1906. 

Trophosome. Hydrorhiza long and tapering, giving off about 
half-a-dozen filiform branches along the lower half. The ccenosai'c 
apparently does not extend into this lower half nor into the 
branches. The perisarc expands above to form a cup, marked b}^ 
four transverse grooves. Immediately below this cup several 
longitudinal lines are present on the perisarc. The hydranth is 
conical upon a moderately long peduncle. Tentacles in two verticils; 
the proximal filiform, twelve in number, when extended as long as 
the hydranth, set with numerous rings of nematocysts; the distal 
capitate, seven in number, and very short. The latter are 
inserted on the summit of the hypostome, the former near the 
base of the conical head of the hyckanth. 

Gonosome. A circlet of 8-10 sessile medusoids, which are 
developed between the proximal and the distal rows of tentacles 


and become free. 

Dimensions :— 

Total length of hydranth .. To iiim. 

Total breadth of hydranth. 0*8 mm, 

Overall length of by droid .. 1 TO mm. 


Colours. Perisarc straw-coloured, except that forming the cup, 
which is chocolate-coloured. Tentacles translucent white. Bocly 
of hydraiitli pale reddisli-browm. 

Gonophore (at time of liberation). Hemispherical, in systole 
bell-shaped, sliglitly contracted in the, upper third, and constricted 

* [I'he complete account of the new species described in this connnnnicatiop 
appears hero; but since the nanie and preliminary diagnosis were published in the 
* Abstract/ the species is distinguished by the name being underlined.—HSwron.] 
t For explanation of the X^late, see p, XOl. 
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at opening of iniibrella-eaTity. Exiimbrella with a few noniato- 
cysts scattered over it. Yelimi well ileveloped. 

]\raiuibriiim, when extended, as long as iiinbrella-caA'ity, 
cylindrical, aaid with narrowed end. 

Month simple, circular, with a ring of beaddike neiuatocysts 
closely surrounding it. 

Four ocellar bulbs, ellipsoiil; one of these is somewliat larger 
tban the others. Radial canals foni*, simple. 

Dimensions. Length of bell 0*8 mm.; breadth of k.ell 0*7 mm. 

Colours. ]\Ianiihrmm tinged with yellowy hut very faintly. 
Ocellar bulbs golden yellow. 


The type specimen of Trickorhizct hrunnea was discovered on 
June 29th, 1905, clinging to the tentacles of a specimen of 
Corymorplict mitcms Sars, di*edged in 17 fatli.at Ettrick Bay, ihite, 
Firth of Clyde. The filiform hydrorhiza witii its branches Avas 
intertwined among the tentacles of the Coryniorpha so as to ])e witii 
<lifiiculty unravelled from them. Tlie Tnchorhiza was kept aliv e 
for a day or Wo at the Millport Marine Biological Station, aaid 
gave ofi* on July 1st the niedusoid which has been described. 
It was usually to be seen half-retracted into its protective eu|), 
Avitli the proximal tentacles much contracted, and the distal ones 
looking like mere knobs. On the rare occasions on Avhich it was 
observed in an expanded condition, the tentacles of the outer 
cii'cle -were seen to be held rather stiffly extended. 

f^ystenmtic. On account of its possession of two verticals of 
tentacles, the proximal filiform and the distal capitate, Trichorhiza 
is to be referred to the family Pennaridas as constituted liy 
Allman (1). That family contained the following genera.:— 
Pemmria Golclfiiss, Hcdocordyle Allman, Siamrklkm Dujardin, 
Voriiclma Alder, Meterosiephanm Allman, Acliaraclria Wriglit, 
and Acaidis Stimpson. 

Two other genera have sometimes been associated with the 
Pennaiida?, mineh Masiotkela Yerrill, wliicli is placed among tho 
PennarKhe by Pelage et Herouard ( 3 ), and Tiarella Scliulze, which, 
is referred to the same family ])y G. Herbert Fowler (4). But such 
an assemblage of genera ].>y no means makes up a homogivii(H:)us 
family. K. G. Schneider (6), iu Ins ciiticai revision of tho 
classification of Hyilroiils, has xumoved /^Icturklluni to Ids .'imeudod, 
family of tlie Corynidm. Tiarella^ with its three i*ows of (,^‘i]>itai.o 
tentacles, has also been referred to this extended family of tho 
Ooryniche by Mme. Motz-Kossowska (5), who follows Schneider’s 
classification in the main, Tliese two genera are rightly sepa.iuted 
fhom the other genera of Pennaridte,.as they Iiave little in common 
with the Pennarian type. The seven which remain of tlie nine 
genera mentioned above are all fairly closely allied to one another. 
Halmordyh certainly must be united with Fennaria, and we may 
with 'Schneider also bring under Fennarm the genera VoTticlavci,^ 
AGhmmdTm^ Amulisj and Heterostephcmus. Heterostephanus is 
allied l>y its medusoid with the Ccrymprpha type. Blmtothda too 
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(^'errill, 7) resem]>les (Jorymoriylia in its possession of root-like 
fixing-processes at tlie liase. 

From all tliese genera of tlie Pennarirla? (sensii strieto), liowe^'er, 
TricJiorkiza is separa,terl by the characters of its hydrorliizaj and 
also hy the possession of a, sort of theca, comparalile to that of a. 
calyptoblast. The branches of the hydrorhiza may be compared 
with the filamentous pi-ocesses of tlie base in Corymorpha^ but 
there is no real affinity between the two structures. 

The meclusoid of Tricliorhiza^ so far as one can judge from aii 
immature specimen, resembles the medusoid of Femiaria tiareUa^ 
which, however, has no developed tentacles at all (Ayres, 2), while 
the medusoid of Triohorhiza seems to have one tentacle-bulb more 
developed than the other three, and in this respect approaches to 
the inedusoids of the forms, most of which hear 

one developed tentacle. 

On the whole, Tricliorhizcc is to be associated with tlie Pennaria- 
like forms, though the characters of its hydroidiiza and its theca 
give it a somewhat isolateil position among them. 
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ISXPLANATION OF PLATE V. 

Fig;. 1. Triehorliiza hrnnnea. Hydroiil, p. 09. 

Fig*. 2. Trkhorhiza hrimnea. Medusoid, p. IW. 

5. K List of the Mammals obtained by Messrs. K. B. 
Woosiiam and E. E. Bent in Bechuanaland. By 
Harold Bchwank, F.Z.S, 

fReceived December 15,1905.] 

(Plate VI.^) 

This very interesting collection, made by Messrs. R. B. Woosnam 
and R. E. Bent in Bechuanaland, was obtained chiefiy at two 
localities, viz. Kuruman and Molopo. The former is situated 
about 100 miles south-west of Y'ryhurg on the Kuruman River, 
whose course flows parallel to the range of hills bearing the same 

* For explanation ol tbe Plate, see p. 111. 
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name* Tlie river was originally fringed with dense i-eeds, 
providing excellent shelter for game of all kinds ; hut in some 
parts clearings have been made by the natives, and the ground 
drained and cultivated with corn and fruit-trees. 

The Molopo River, lying considerably to the north of Knruinan, 
is dry most of the year, hut in the rainy season may be as much 
as 16 feet deep. The water remains in stagnant pools till about 
mid-August, when it is gradually evaporated, leaving the river- 
lied dry until next year. The country surrounding the idver is 
covered with dense camel-thorn forest and patches of soft sand. 

The particular interest of this collection lies in its providing 
the British Museum wdth many valuable topotypes of Dr. Smith’s 
now well-worn and rather faded specimens. His main collections, 
described in the ^ Illustrated Zoology of South Africa,’ were made 
at ITuriiman and Old Latakoo, lying in S. lat. 27°, E. long. 24°, 
a place not maiked on modern ma,ps, hut in his day of considemble 
importance. As was to be expected, the prevailing colour of the 
specimens is sandy aiid considerably lighter than that of animals 
inhabiting well-wooded areas. Among the species now described 
for the first time may be mentioned Crocidura desertl, a pale- 
coloured Shrew, probably a desert form of Sundevall’s argentata^ 
and Mm looosnami, a striking species both in colour and tooth- 
structure. 

1. RhinolopdijS dbnti Thos. 

. D, 7, 8, Kimiman. 

2. Rhinolophus augur K. And. 

d. W. 26, 28, 29; IX 124, 125, 126, 127. $. 127. 

Jxuruman. 

I found some hundreds of these Bats hanging on the rocks 
in the shaft of an old gold-mine near Kuruman fountain. Of 
the fifteen that I caught, curiously enough, only one was a female. 
These Bats are common here, but seem to be found only lu the 
ctives, as I have seen none about the houses or old mission 
buildings here.”—i?. B. W, 

3. hTycTERis TEEBAicA Geoff. 

d . D. 15. Kuruman. 

4. Yespeetilio gapexsis Smith. 

d . B. 133, $ . W, 56. Kuruman. 

caught this little brown Bat in an old mission building. 
It is not an uncommon species here.”—A, R. IK 

5. Mixiopterus schreibersi Kiibl. 

d • 'W, 30. Kuruman. 

This little black Bat with a very long tail was caught at night 

* So railed troQi tlie name for the Giraffe, ‘A’ameelpardel,” which is very 
fond of thesJc husiu's. ■ 
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in tlie Ca.pe Police canteen and is the first specimen I haA'e met 
witii.”^i?. j]. If: 

6. ISTyctixomijs bocagei Seabra. 

c?. W. 19. 5 , W. 15; D. 16, Kiirmimn. 

‘‘ One of these long-tailed Bats was caiiglit in our room in the 
old mission bnilfliiigs. T liave seen some liefore, but it is not a, 
very common species.'*’—i?. B. IF. 

7. Ceocidura deserti, sp. n. 

d . W. 87. S . W. 83. Molopo. 

A pale-coloured Shrew of medium size, punbably allied to 
C, argentata Sund. 

Fur fine and silky, about 6 mm. in length on the centre of back. 
General colour of upper surface between ecru-drab ” and “drab- 
grey,” hardly lighter on the fianks. General colour of under surface 
from chin to anus silvery cream-colour, contrasting with the colour 
of the sides; the line of division sharply defined. Individual 
hairs of back slate-grey basally, subterminal ring dull white, tip 
between walnut-brown and mars-brown. Hairs of belly light 
grey basally, creamy white terminally. Head coloured like body; 
snout sti’ongly bifid; ears sparsely covered with miinitie white 
hairs ; fore and hind limbs and feet pure white. Tail ahoiit half 
the length of the head and body, stoutly built, covered with 
minute white haii’s. The lateral gland is well marked in both 
the specimens. Second and third iinicuspids siibequal, about 
half the size of the first. 

Dimensions of the type (measured in the flesh):—Head and 
body 92 mm.; tail 46 ; hind foot 14; ear 12. 

Skull:—Basal length 22 mm.; anterior breadth 7*6 ; posterior 
bi-eadth 10 ; interorbital breadth 5*5; length of upper tooth- 
series 10'2; tip of i’^ to tip of 5*4, 

Hah. Molopo, west of Morokwen. 

Type. Male. B.M. no. 4.10.1,62. Original number 87. 
Collected 13tli July, 1904. 

J. W. Grill, who described'^ tlie collections made by J. E. 
Yictoriii in >South Africa, mentions that the type of C. argentata 
was obtained at Roodeval in tlie Karroo. 

“ I obtained both tliese Shrews in tlie dry bed of the Molopo 
Eirer, among the long diy giuss, in tra.ps baited with dough set 
in old mole-lioles. Tlie owls catch a grea,t many of them, and I 
think they must be common, but are difficult to get.”—J?. A. IF. 

8. Herpestes galera Erxl. 

5 . W. 47. Kurumaa. 

“ Native name ‘ Modubad 

“This Mongoose was trapped in the reeds on the Kuruman 
River. The natives say there used to be a great many about, 

Zoob Antecbn. in Yetenfsk, Ak, Ilamlb 1858, ii. p. 16, 10. 



104 


MB. HAROLD SCHWANN ON 


[Feb. 6, 


but they are now very scarce and Jiardly evei* leave the tall 
reeds by the riveFs bank to go on to the veldt. Tliey are said to 
make a. nest of reeds, grass, and sticks, wliich floats in the middle 
of the thickest reed-bed. On this they rear tlieir young. Their 
food consists chiefly of fish, frogs, and crahsT—-/f. B. W. 

9. C^NICTIS PENICILLATA LERTURA Smith, 

F . W. 53. 5 . D. 128. Knruman, 

In view of the close resemblance of the teeth of these specimens 
to those of the type of Smith’s lej)iura'^% and the proximity of 
Kunimaii to the type locality, it seems best to refer them pi'o- 
visionally to that race, although, owing to their immaturity, their 
identity is rather nncertain. They are, however, smaller and 
more slenderly built than specimens of the same age from other 
localities, and it seems probable that a further series from tliis 
I'egioii would show the existence of a small desert race extending 
from Knruman to the noi-thern limit of BechuanahuHl. On laying 
out geographically the British Mnseiun series of Cyniciis skins 
for purposes of comparison, the specimens fell naturally into 
well-marked local races, as was the case with the Suricatcs 
described by Mr. Thoitnas and myself in the second paper t 
dealing with the Rudd exploration of South Africa. The 
Kamaqiialand oi* w’estein race has already been described as 
0. pemcillata pallkUor a pale veldt form not found in the 
low-lying coiintiy near the coast. The Great Karroo possesses, 
as might be expected, a race, peculiar to itself, of a light lemon- 
yellow colour, described b}^ Smith as Cyniciis ogilhyU 

The type specimen is stifl the only exami^le in the British 
Museum of this subspecies, described by Smith in 1849. The 
type of 0, Bteedmmmi Ogilby, oljtained at Uitenbage, is indistin¬ 
guishable from the series collected by Major G. E. H. Barrett- 
Hamilton at Yredefort Road in the north of the Orange River 
Colony. It is possible tJuat Steedman, who travelled throxigh tlie 
Orange Colony, made a mistake as to the locality of his specimen, 
or that the race represented by Major Barrett-IlaPnlton’s speci¬ 
mens extends as far south as Uitenliage. Tlie local rgce iTi- 
habitipig centpi Cape Colony, and represented by Mr. Grant’s 
specimens from Deelfonteiu, appears to need description. It iiiay 
be called 

■Cyniciis peniciMaia iniema^ siibsp. n., 

and is distinguished by the strong ta.wny ochraceous suffusion on 
the back, upper surface of hind limbs, and tail. Individual long 
hairs of back about 25 mm. in length, basal half light bully yellow, 
subterminal ring black, tip tawny ochraceous on the middle line, 
lighter on the flanks. tJnder-fur dark smoky-brown basally, 
terminal half ochraceous. General colour of the whole under 
surface, including fore and hind limbs and tail, between cky- 

* Bmitt, III ZooL S. Afr. pi. 17 (1849). 

t Z, S.. 1905, h p- t fl- 2-: S. 1904> voL i. p. 175. 
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colour and ocliraeeous-buff (Ridgway). Forehead coloured like 
back. Upper lips and cheeks biiffy, profusely grizzled with widte. 
Hind surface of ear mummy-brown. Iiiterramia and throat 
between biifi:’ and cream-buff, with no sign of grey. Tail thick 
and bushy, the hairs ranging in length from 46 mm. at the Rose 
to 60 mm. at the tip, terminal inch creamy buff. 

Dimensions of the type (measured in the flesh):—Head and 
body 367 mm.; tail 261; hind foot 76; ear 41. 

Skull:—Greatest length 74 mm.; basal length 67 ; zygomatic 
breadth 40; antero-posterior diameter of bulla 19, 

Hah. Deelfontein, Gape Colony. 

Tijpe. Female* B.M. no. 2.9,1.23. Original number 171. 
Collected 10th March, 1902, by Mr. 0. H. B. Grant, and 
presented by Col. A. T. Sloggett. 

Native name ^ Moshe.’ 

These Meerkats were trapped in the ])ush-Teldt. They live 
in lioles, generally in the miildle of a ^ -wait-a-lnt ’ thorii-l>ush, 
and are common everywhere. Their food consists chiefly of mice 
and insects.”— 11. B, IF, 

10. Pebetes caffer Pall. 

$. W, 18. Xiiruman. 

Tliere are a few of tliese Hares about here, but not f-'o many 
as I have seen in other places. They never come out till dark to 
get their food, which consists of grass and roots, though I think 
they eat locusts and beetles.”— E. B. IF. 

11. Graphiures griselda, sp. n. 

d'. W. 48, 49, 66 ; D, 136, 139, $. D. 137. Kurumau. 

External proportions as in Q. murinus ; molar teeth inter- 
iiiediade in size between G. mti7^inus and G. Qianus de "Wiiit. 

General colour of upper surface uniform olive-grey, the fore¬ 
head and median line of back indistinctly suffused with blackish. 
IndiUdual hairs soft and fine, about 10 mm. in length, basal 
four-fifths blackish slate, terminal fifth light grey. General colour 
of under surface creamy white, bases of hairs slate-grey. Alflack 
mai’king extends from the origin of the whiskers to behind the 
eye, surrounding tlie orbit. Ears distinctly larger than in 
G. murimiSj covered with niinute hairs. Upper lips, cheeks, and 
iiiterramia creamy wdiite, Several specimens exhibit the rufous 
sufiusioii on the throat and chest frequently found in members of 
this genus. Upper surface of hands and feet snowy wliite, the 
hair covering the claws. Tail subcylinclrical, thickly haired, much 
lighter in colour than the back, the tip white. 

Skull similar to G. murinus in general propoi*tions, but with 
slightly larger biill^ and distinctly smaller molars; nasals not 
extending so far back as the premaxillary processes. 

Dimensions of the type (measured in the flesh):—Head and 
body 92 mm,; tail 78; hind foot 16*5; ear 16, 

Skull :~~Greatest lepgth 24*5 ; basal length 20*4 ; interorhital 



106 


ME. HAEOLD SCHWAXN ON 


[Feb, 6, 

breadtli 5*2; zygomatic breadth 15*0,; depth, top of parietal to 
base of bulla 10*5 ; bi*ain-case breadth 11'5 ; nasals 9*6 x 3*4 ; 
palate length 8*4 ; diastema 6*0 ; length of upper molar series 3*4. 

Hal). Kiiruman, Bechuanaland. 

Type. Male. B.M. no. 4.10.1.14. Original number 66. Col¬ 
lected 26th May, 1904. 

This very pretty Dormouse may be distinguished externally 
from G. m/itrlmts, to which it is probably must nearly allied, by 
its olive-gre}"' colour, and from G. nanus and G. smithii by its larger 
size and more bushy tail. 

“ These mice live about 20 feet from the ground in the big 
trees in the gardens by the river. They are especially fond of 
willow, seiaiiga, a|)ple, and camel-tliorn trees. They are w^ell 
known by the natives, who call them ^ Peba,’ hut then tliey call all 
mice ‘ Peba ^ and all rats ' Tebiule h”— B, B. IP. 

12. TaTERA LOBENGUmE Tlios. 

d'. W. 37, 43, 45, 62. $ . W. 38 ; D. 5,12,14,140. Kurmnan. 

cJ. W, 78, 80, 82, 96. ? . W. 79, 81, 97, 98. Molopo. 

“ This species almost invariably has its burrows in patches of 
Svait-a-bit ’ thorn-bush. I fancy they are preyed upon by the 
meerkats, as I have seen scores of rats’ and mice burrows that have 
been scratelied out by them. These x‘ats move about a great deal 
and do not stay long in any one burrow.”— R. B. IF. 

13. Geebillus paeba schinzi Koack. 

8 . W. 76. Molopo. 

This specimen so exactly matches the small series collected by 
IVlr. Andersson in Daniaralaiid, identified by Mr. Thomas with 
G. pmhci schinzi Noack, that it seems best to regard it for the 
present as a member of that subspecies. Schinz collected in 
Ovampolaiid up to tbe edge of the Kalahari desert, a,nd gave an 
account of his itinerary in the ‘ Yerhandlungen der Gesellschaft 
fur Erdkunde zu Berlin.’ G. 'paeba and its synonym tanuls 
afford an example of Dr. fSmith’s halat of changing specific names 
for others tha.t lie considered more suitable. 

“ I have found this species very plentiful wdierever I have been 
in Bechuanaland, These mice are nocturnal, though they are 
occasionally to be seen on cloudy days,”— IL B. IF. 

14. DeSMODILLUS AUEICULAEIS Smith. 

cf. W.41; D.'143, 144. 5 . W. 23, 24, 31, 61; D. 141. 

Kuruman. 

$ . W. 73. Molopo. 

These specimens constitute the first -well-preserved series ever 
obtained of this very interesting animal. The British Museum’s 
previous material consisted of Smith’s original example from 
l^amaqiialand, now much 'worn and faded, one specimen taken at 

^ 1887,B.xiw7,p.322. 
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Deelfoiiteiii in Central Cape Colony, and five rather dilapidated 
skins from Otjimbinqne in Da.maraland. The South African 
Museum possesses examples from Douglas in Griqualaiid West"‘\ 
This species does not occur in the neiglibouiliood of Cape Town. 

“ This white-bellied mouse has a white spot behind each ear, 
and lives in small burrows in open places among the bush. It is 
not imcoiiimon. After digging one out one day, I dug up many 
other holes, but only found toads in them ,”—IL B. fib 

15. OxOMYS IRRORATUS Brts. 

d. w. Id, 16, 20, 46, 105; D. 6, 145. $. W. 14, 106. 

Kuruman. 

$. W. 69. Setchowaiie. 

Lichtenstein mentions t that the specimen on which Brants 
founded this species came from the east coast of South Africa. 
The present series agrees very well with the British Museum 
specimens from hiatal and Pondolaiid, of which the former may be 
considered the type locality. 

“ I found none of these rats on the Molopo River, and I fancy 
they are only to be found near permanent water. B, fib 

16. Mus coucHA Smith. 

d. W. 17, 21 ; D. 19. J . W. 8,12; D. 13,17, 20. Kuruman. 

These specimens may be taken as topotypes of Smith’s Mus 
concha, described by him as coming from the country between 
the Orange River and the Tropic.” The male specimen, no. 21, 
exactly matches his type in the British Museum in colour and 
general proportions. The Zululand form, which has been recently 
described t> iiiay be distinguished from the typical subspecies by 
its more fulvous coloration, longer tail, and cream-coloured feet. 

“ These mice were trapped in a fence along the river. I have 
caught several of them, but the ants nearly always ate the ears off 
before I arrived. They seem mostly to frequent the water’s edge, 
though they are to be found occasionally in the veldt.”— E. B. fib 

IT. Mxjs AURicoMis de Wint. 

5 . W. 35, 36, 64, 67, 68. Kuruman. 

These specimens agree very closely with tlie series collected by 
Mr. Darling at Mazoe in Mashonaland, the type locality of 
de Winton’s amucomis, 

I take this opportunity of describing a local race of this species 
collected by Mr. G. H. B. Grant at Deelfonteiii in Gape Colony. 
It may be called 

Mus aimcomis centralis, subsp. n. 

Similar to the typical subspecies in general proportions and in 
the colour of the upper surface, but with the belly buff instead of 

* Mamm. South Afr. 1902, vob ii. p. 24 
t Bavst. Sauj?. 1827, Taf. xxx. 
t Thos. & Sdiw. r. Z, S. 1905, vol. i. p. 268. 
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white. The whole of the npper pavts huffy yellow i-trougly 
sirffufted -witli ])lack; clieeks, flanks, and upper surface of liind 
limlns as far as the ankle-joint pure bafl>eoloiir. Individual lia.irs 
of dorsal region about 16 mm. in length, basal tliree-fiftlis slate- 
grey, siibterminal ring fawn, tip black; the hairs on the flanks 
without the black tip. Under surface, with the exception of the 
throat and the inguinal region which are dirty wdiite, bright ])uffy, 
the light grey bases of the hairs sliowing through in places. Tail 
indistinctly bicolor, covered -with flne hair, dark brown above, 
creamy wdiite below, terminal portion unicoloured light brown, 
tip -witli a minute tuft. 

Dimensions of the type (measured in the flesh):—Head and 
body 114 mm.; tail 152; hind foot 24; ear 17. 

Skull:—Greatest length 30*3 ; basilar length 23*4 ; bi'oadth 
across brain-case 13*7; zygomatic breadlli ]4'5; interorbital 
breath 14*5; nasals 13*4x4; palate length 13*0; diastema, 8*0 ; 
upper molar series 5*5. 

Hah. Deelfoiitein, Cape Colony. 

Tifpe. Female. E.M. no. 3.1.4.51. Collected 1st Sept., 1902, 
by Mr. C, H, B. Grant and presented to tlie British Museum by 
Col, A. T. Sloggett. 

The buff-coloured belly by wdiich this local race is distinguished 
from the typical subspecies appears to be a, remai‘ka,b]}' cnmstant 
character, all the specimens IVlr. Grant collected at lieidfoutcuu 
possessing it in a striking degree. 

Native name ‘ Tube.’ 

These mice chiefly frec|nent the tops and slopes of the hills, 
living in the holes and cracks of the rocks -with th (3 dassics. I 
have never seen this mouse except in the Ixnruman lulls, -where 
it is fairly plentiful. I do not think it is to be found in tlie flat>: 
below,”—i?. B. IF. 

18. MxJS woosNAMi, sp. nov. (Plate YI.) 

^ W. 33, 39, 42, 52; D. 130. $. W. 40; I),' 131, 134. 

Kuruman, 

d. W. 8C>. 2* W. 101. 

A medium-sized species of a pale grey colour with a ma.mmary 
formula of 3—2 = 10. 

General coloui^ of upper sui-face bei.woen ‘hsmoko-gn'j ” and 

drab-grey ” (Ridgway), more or less ]>encille(l with black flanks 
considerably lighter, witli no Iflack pencilling. Individual hairs 
of back about 15 mm. in length, basal half “ skite-grey,” siibter- 
miiial ring '' drab-grey,” terminal portion black. Ooloi'ir of under 
surface creamy white, the light grey bases of the hair showing 
througli in places. Head coloured like back, occasionally rntlier 
lighter; a line extending from the muzzle to the inner side of the 
fore limb, white. "Whiskers soft, fine, and black, about 35 mm. in 
length. ^ Ears of medium size, oval, the edges covered externally 
with minute black hairs, inteimally with white. Upper surface 
of hands and feet clothed with jfine white hair not extending o-ver 
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tlie claws. Tail shorter than the head and body ; covered above 
and below with short white hair, except on the upper surface for 
a space of about 10 mm. at the distal end, where it is Hack ; tip 
not tufted; scale-rings numbering about 33 to 1 cm. : mainnue 
three pairs pectoi‘a], and 2 pairs inguinal. 

Skull smooth and rounded, not ridged, ^^o supraorbital edges, 
only a faint indication of ridges on the j^fii’ietals. Aiiteiior edge 
of antef)rbital plate shows considerahle variation from strong con¬ 
vexity to being nearly straight. Palahd foramina widely open, of 
medium lengtih, ending opposite the anterioiTamina of nd ; palate 
ending 0*5 mm. behind m’b Bnliie of medium size. 

Incisors not visible beyond the nasals when viewed from above, 
orange in the upper jaw, light yellow in the lower. Molai’s of 
medium size, l)road with well-dehned cusps. Anterior median 
cusp of larger than the two posterior ones, partly fused with 
the antei*o-external cusp. is a simple chciilai* tooth with one 
large antero-interna] cusp. The simplicity of this tooth is very 
remarkable and quite different from the typical arrangement 
found in Id. ratius. 

Dimensions of the type (measui*ed in the flesh)-Head and 
body 138 mm.; tail 122 ; hind foot 26*5; ear20*5. 

Skull:—Greatest length 35; basilar length 29-4; zygomatic 
breadth 17*8; nasals 14x3*6; interorbital breadth 4*2; brain- 
case breadtli 13; interparietal 4*4x9'4; henselion to Lack of 
palate 16*3; palatine foramina 7*6; diastema 10; upper molar 
series 5*7 ; mandible, height at coronoid 10*7 ; incisor tips to con¬ 
dyle 24*8. 

Ilah. Molopo, Bechuanaland. 

Ti/pe. Male. B.M. no. 4.10.1.83. Original number 86. Col¬ 
lected 13th July, 1904. 

This very distinct species is unlike any rtit hitherto known, 
both in colour and in the structure of the third uppei* molar. 1 
have much pleasure in naming it after Mr. B. B. Woosiiam, to 
whose eftbrts in company with Mr. E. E. Dent the British 
Museum is indebted for this very interesting collection. 

“ These, lats from Ivurunian were ti*apped in the bush-veldt 
about half a. mile from the river in the mouth of a small hole in 
a ‘ wait-a-])it’ thorn-bush. IJnfoihunately the black ants damaged 
a good many of the animals in the traps. At Molopo this i*at 
seemed to he confined to the river pools.”— E. B, IF. 

19. Mus sp. 

S . B. 132. 5 . D. 141. Kuruman. 

c?. W. 74, 75, 84, 89, 22, 93, 100. ? . W. 85, 90. Molopo. 

Owing to the absence of adult females in the series I am unable 
to ascertain the mammary formula of this animal, a factor of 
great importance in deciding the specific position of mice in the 
coucka or colonies groups. 

“ These mice are vei*y plentiful among the long dry grass by 
the Molopo Eiver and in the forest on the banks.”— E. B\ IF. 
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20. Leggaba mtxutoideSj Smith, 
d.W.91, 94. Molopo. 

“ These mice ^vore taken in the dry bed of the Molopo River, in 
an old mole run.”— E. B, IF. 

21. SaCCOSTOMUS HILD.Ej Sp. 11. 

cJ. W. 59, 60, 63, 65, $ , W. 22, 55, 57, 58. Kurumnn. 

A stoutly-built species, probably allied to S. masliornp. de Wiiit., 
but smaller and greyer. 

Fur long, thick and very fine in texture, about 13 mm. in 
length on the middle of liack. General colour of up})or surface 
smoke-grey pencilled with black, passing to drah-giuy on the 
fianks. Colour of entire under surface from chin to anus, in cl ruling 
fore and hind limbs, pure uhite, sharply defined laterally. 
Individual hairs of back slate-colour for l)asal 10 mm., sub- 
terminal 3‘ing ecru-drab, tips black. Hairs of under sorfiice 
white to the Irase, about 8 mm. in length. Tip of muzzle white ; 
whiskers about 30 mm. in length, black with white tips; ears 
spai’sely covered wuth white hair. Tail short, thick, bi(‘olor, 
black above, white below. 

Skull smaller than in A. mashonce ; zygomata more expanded 
anteriorly, ridges more marked and extending fLu*ther on to 
parietals. Antero-exteimal cusp of m“ intermediate in, develop¬ 
ment between mashonm and campesiris 

Dimensions of the type (measured in the fiesh):—Head and 
body 124 mm.; tail 51*5 ; hind foot 18*5; ear 19. 

Skull:—Greatest length 33*5 ; basilar length 28 ; greatest 
breadth 17; nasals 13*8x4; interorbital breadth 15; breadth of 
brain-case 13*5; palatilart length 16; diastema 9T0 ; palatal 
foramina 6*6 x 2*5; upper molar series 4*8. 

ITab. Kuril man. Alt. 4000 ft. 

Type. Male. E.M. no 4.10.1.49. Original number 63. Col¬ 
lected 22nd May, 1904. 

This very well-marked species is distiiiguisliable from A 
rnashonm by its smaller size and generally lighter colour. 

ccmpestris m'ldfmcus Peters are both smaller species. The 
former was obtained at Tette on the Zambesi, and tlie latter, 
the smallest known member of the genus, was taken al Inhambane, 
S. lapidarms is synonymous with cmnpestrisj Peters having 
renamed the species, as he considered the former name moi*e 
suitable. S. andey'Bsoni de Whit,, discovered in I)a,ma,rala;nd, 
may be distinguished from all other species by its sandy coloi*ation. 

Specimen number 4.10.1,53 possesses an additional minute 
molar on each side in the upper Jaw behind the usual ink 
The teeth in the lowei* Jaw are normal both in size and number. 
An addition to the molar series of rodents is of such rarity, that 
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an instance of its occurrence seems worthy of record. Di*. Forsyth 
Major lias recorded instances in other orders in a paper piiblislierl 
in the ^ Proceedings ’ 

Native name ‘ Koti.’ 

These mice were caught in the bush not far from the river. 
The animal has a pouch on each side of its face, which it fills with 
seeds, giving it a very curious appearance.” —it. i>. JF. 


22. Arvicanthis fumilio griqu.e Wrought. 

d . W. 7, 9 ; D. 10,11. ? . W. 10,11,104; D. 9. Kuriiman. 

IJntil the appearance of Mr. E.. C. Wroughton’s very carefully 
tliouglit-oiit papei* on the “Yarious Forms of Arvicanthls 
‘pumilio ” t, I had considered this series to be identical with 
A. p. bechuance Thos. It is now, however, abundantly clear that 
it should be considered a distinct local race. 

“These mice are not uncommon on the bush-veldt near the 
river. They come out a good deal by clay.”— It B. IV. 

23. Georyohus lugardi de Wint. 

A . yV. 102, 103. 5 . W. 95. Molopo, west of Morokwen. 

This series exhibits a tendency to prolong the white blaze on 
tlie forehead into a dorsal stripe, a characteristic that is wanting 
in the type of the species. Specimen no. 102 (B.M. no. 4.10.1.89) 
is remarkable for the abnormal development of the ascending 
premaxillaiy processes, which meet in the middle line behincl the 
nasals, thus entirely isolating the latter bones from the fronhUs. 

This condition is, so far as I am aware, unique in the British 
Museum’s very large collection of Georychi. 

“ These specimens were caught in the dry bed of the Molopo 
River and the sandy veldt some distance from it. The natives 
told me that all the Moles on the river-banks were like these.”— 
R. B. W. 

24. Georychi-s sp. 

5 . T). 21. Kurmnan. 

2 . W. 71. Morokwen. 

25. Procavia capexsis Pali, 

One specimen, unnumbered, Kuruman. 

EXPL4KAT.10N OF PLATE VI. 

Mus ivoosnamif p. 108. 


^ P. Z. S. 1904, voL i. p. 416. 
t Auii, Mag. ISfat. Hist. 1905, ser. 7, vol. xvi. p. 632. 
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6. On a Central African Eutel and Wuter-Olievrotaiii, 

By R. Ltdekker, 

[Received January C, li)06.] 

(Plate YII/0 

I Iiave lately been favoured with the opportnuity of iiispet‘birig 
a number of skins and skulls of inaminals collected by Major 
Powell-Cotton in Central Africa, among which two appeared 
worthy of bringing under the notice of the Society. In a letter 
sent to Mr. Rowland Ward referring to tlie localities of the 
specimens, Major Powell-Cotton states that they were all obtained 
on the “ easteiii fringe of the Ituri Forest to a point fifteen miles 
west of Mawampi and tlmnce south-east to Eoni, a.t elevations of 
between 2100 and 2950 feet above sea-Ievel.” 

The first specimen I have to bring to notice is an entirely black 
Ratel, represented by tlie skin and slcull. The ordinajy coloiiiing of 
the Ratels—grey above and black beneath-—is so characteristic not 
only of both the African and Indian representatives of the group, 
but also of various allied mustelines, such as the African Zorilla and 
FcjBGilogale and the American Gallctis^ that it can scai'cely be re¬ 
garded othei*wise than as a deeply ingrained attribute of the species 
in which it occurs, and one connected in some special manner with 
protective adaptation. Any departure from this type of colouring 
in animals of the gi'oup in question^—unless, indeed, it were a mere 
instance of melanism—would seem therefore to imply an important 
modification in habits or surroundings. Row—although I have 
no justification for saying that the present specimen may not come 
under the category of a mere individual melanism—the comlitions 
prevalent in the great Ituri Forest are manifestly very different 
from those of the open or bush-clad coimtiy in winch Ratals are 
commonly found; and they are, moreover, just the conditions wdiich 
are conducive to the development of blackness in a species. 
Accordiiigly I ventiu*e to consider that Major Pow^elb Cotton’s black 
Rate! very probably represents a distinct species, for which the 
name MelUvora cottoni may be suggested. 

An all-perva.ding blackness, m.ve for a few grizzly or tawny 
hairs on the upper pait of the head, must he rega.r<led as the sole 
distinctive characteilstic of the species, as I can find no points in 
which tlie skull can be distinguislicd from that of the ordinay grey 
and black African Rateh Not tliat this is a matter for wonder, 
since, so far as I am aware, it is almost impossible to distinguish 
Indian fi'om African Ratels by their skulls alone, or the fossil 
SiwMik species from its living Indian represenhitivo. In colour, 
length, and texture of hair the black Ituri Ratel may be likened to 
a Himalayan Black Beai*. If the animal dwells in constant shade, 
the reason of its departure may not be far to seek, as I have little 
doubt that the greyness of the upper parts of ordinary Ratels is 
in some way eoniiected witli tlie play of sunlight upon this 
aspect. The specimen is represented in Plate VIT. 

^ For explanation of tho Plate, see p. 113. 
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The second animal is mainly of interest from a- geogra.pliieai 
standpoint. The African Water-Olievrohdii {iJorcatherlivni 
aquatlcimi), of which only a single form has hitherto been 
recogniKsed, is known to inhabit the West Coast from tlie (juiinbia 
to the Otwnerooiis, but does not 'Seem to have been previously 
recorded from the great Central African Forest, in which it is now 
demonstrated by Major Powell-Cotton's specimen to exist. 

As regards cranial characters, the Ituri Chevrotain presents no 
points of distinction from West Coast specimens. 

Of skins of the latter the Natural History Museum has a veiy 
poor series—or rather no series at all,—possessing two slcins (one 
mounted) of the typical CTamhian form presented in the "" forties 
]>y tlie tlieii Earl of Derby, and one skin collected in the Cameroon s 
hy Mr. G-. L. Bates. Unfortiinately the tail of the Cameroon 
specimen is granting. 

The Gambian, Cameroon, and Ituri skins appear to me probably 
to represent three different races, which may l^e describerl and 
named as follows :— 

A. Markings on under surface of chin, throat, and chest white; 

face uniformly chestnut or nearly so. 

а. White markings on back and Hanks fully developed ; a very 

distinct white flank-band running from the shoulder along 
the flanks to join transverse loin-band; two other flank- 
l;)aiids below this; spots on back forming distinct and 
continuous tiunsverse hands; tail with much brown above. 

JJorcccthermm aqiiaticimi typimm, 
Gambia. 

б . Light markings on back and flanks less distinct and le.ss 

numerous; flank-band yellow instead of wdiite, almost 
disappearing michvay between head and fore limbs; no 
flank-bands below it; spots on back less distinctly in the 
form of bands; tail -with a very large amount of white, and 
apparently more busliy than in last. 

JJ. a, coUoiii (subsp. nov.). 

Ituri Forest. 

B. Markings on under surface of cbin, throat, and chest yellow; 

face with a black chevron running from the muzzle to the eyes. 

c. Light markings on back in the form of yellowish-white spots 
anterioiiy, but on the loins fonning almost continuous 
yellow bands, arranged alternately on each side of the 
middle line, where they ai*e interrupted; one distinct 
yellowish flank-band joining transverse rump-band; tail 
biuwn at base, rest unknown. 

. , I), a. hatesi (subsp. nov.). 

Caineroons. 

If the yellow in Mr. Bateses ’ specimen he due to staining, my 
conclusions will, at least to a certain extent, be "wrong. 

EXPLANATION OP PLATE VIL 

Ittiri Black Eatel (3felUwra coitmi). Prom Major PowelhCotton’s specimen. 
PliOC. ZOOL, Soc,—I 9 O 65 VoL. I, VIII. ^ 8 , 
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7. The Articulation of the Vertebrate Jaw. 

By H, George F. SruRRELL. 

[Received ITebruaiy 1, 190G.] 

(Text-figures 34-47.) 

Consideration of the human skull led me to the belief that 
the angle of the jaw is eontrived to place the temporo-mandibular 
joint above the level of the teeth. The advantage of this 
arrangement would be that the lines of the teeth in the upper and 
lower ja.ws would be thrown less out of the jiarallel when the 
mouth opened and tliat the teeth Avould meet simultaneously 
wdieii the mouth shut, and would all press on food between them 
with more nearly equal force. Further, it seemed to me tlmt this 
arraiigement favoui'ed, if it was not absolutely necessary to, the 
a lit ero-posterior and lateral movements of the opposed surfaces of 
the molars over one another in mastication. 

To test the pi'obability of this supposition, I examined the 
skulls of other animals. 

From the numerous mammalian types I separated two:— 

I, The type in wdiich the molar teeth are laterally compressed 
ill the long axis of the jaw so as to give it a sharp cutting- 
edge. In this type the Jaw has a very slight angle, if any. 
A line drawn through the teeth and produced backwards 
almost cuts the temporo-mandibular joint. 

Example, Wolf (text-fig. 34). 

II. That in which the molar teeth have broad flat tops, for 
grinding vegetable food. In this type the jaw is bent, in 
some cases almost to a i-ight angle, and the temporo¬ 
mandibular Joint thus raised well above the level of the 
teeth. 

Example, Hare (text-fig. 35), 

Type 1 is the carnivorous tyjie. The molars are required to 
cut soft stringy flesh and to cinclv large and very hard objects; 
therefore the presence of the tuberculated posterior molai*s ami 
the blade-like carnassial teeth. Boughly speaking, the jaws of 
a carnivore resemble a comliination of nut-crac]?:ers and sheaivs: 
shears because the hinder teeth overlap considerably. Then 
as the fulcrum is in a straight line behind tliem, and the mouth 
is closed by approximating the points A and B, the edges of 
the back teeth must play on one another successively along their 
length, like the edges of shears (text fig. 36). 

In accordance with this type of dentition and conformation of 
jaw, a peculiar foi^m of joint is required. Hence the condyle is 
shaped like a long transverse cylinder (text-fig. 37). It fits closely 
into a long groove, so deepened by a process of bone behind that it 
becomes almost tubular. All lateral movement of the jaw is thus 
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rendered impossililej because it is not only unnecessary to tlie 
animal but would endanger tlie working of the shears by allowing 
theii- edges to get crossed. 


Text-hg. 34. 




Skull of Wolf, 


Text-fig. 35. 



Text-fig. 36. 



Type 2 is the herbivorous type of jaw. The molars are 
required to meet simultaneously and to grind with equal force 
upon the comparatively small morsels of food which have been 
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bitten off for tlieni by tlie incisors. This they are enabled to do 
by the angle of the jaw, -which phices the articulation on a 
different le'^'el fia)in the teeth (text-iig. 38). Tlie closure of the 

Text-%, 37. 



A. Glenoid fossa deepened by a process of the squamosal bone. 

B, Cylindrical condjde of lower ja\r. 


Text-fig. 38. 



Biagrain of jaws. Type 2. 


mouth is effected by the approximation of* the points A and B 
(which correspond mechanically to A and B in text-fig. 36,0 being 
the fulcrum in both diagrams). 

When the jaws close on an object between them, the pressure 
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is greater between tlie teetli wiiicli are furtliest Ijackj near tlie 
points A and B, tlian between the front ones, near the points I) 
arnl E. But thongli the pressure at right angles to the level 
edges of the jaws is not equal in all parts, the oblique forward 
pressure of the lower jaw on the upper as it slides up underneath 
it is more nearly equal in proportion as the angle E A C 
approaches a right angle. The molar teeth of the Hare may be 
seen to have their flat biting-surfaces set obliquel}^: those of the 
upper jaw look downwards and backwards; those of the lower jaiv 
look forwards and upwards. The plane in which they meet 
simultaneously is at right angles to the line of force (test-flg. 39), 


Text'flg. 39. 



Diagram of jaws. Type 2. 

Showing the crowns ot‘ the teeth set in a plane at right angles to the 
greatest pressui’c- 


Text-flg. 40. 



Diagram of jaws. Type 2.- Showing the emenentia articularis. 


Further, economy of movement is obtained in this type by the 
condyle of the jitw not only rotating, but also gliding forward on 
to the eminentia articularis. By this means the point A, at the 
same time that it is separated from B, is depressed, and thus so 
wide a gape is not necessitated, and also the parallelism of the 
teetli, and possibly also the position of the inferior dental foramen, 
is not so iiiiich disturbed (text-fig. 40). The mokrs are also 
I'equirecl to make to-ancl-fro movements over one another. They, 
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liave to act as giinclstones. Tlie comparative roiiiidness of the 
condyle, tiie large extent of tlie articular surface over wbicli it 
can play, and the presence of an emenentia articularis on to 
wliicii it can glide, all contribute to increasing the range of these 
movements. The structimes, moreover, are capable of considerable 
iiiodificatioii to meet the various requirements of ruminants, 
rodents, primates, &c. 

The mouth hi Type 1 has to allow its possessor to seize and 
hold other animals, and for this reason the wide gape which the 
type allows is required. First the animal must bring its long- 
canine teeth to bear on its prey; then it must be able to bring its 
liindmost molars directly to bear on the larger bones and the flesh 
of the prey. Therefore, in animals of tliis type, the cornei’S of the 
mouth extend far back. 

Text-hg. 41. 



Showing lengthening of the jaws forward in order that the incisors may bo widely 
separated whilst the molars are slightly separated and not thrown much out of 
the parallel. 

The mouth in Type 2 has to allow its possessor to crop grass 
or gnaw off pieces of roots, &c. These morsels of food are then 
ground up by the molars. For neithei* of these purposes is a very 
wide gape requii*ed. A very slight separation of the molars is 
necessary; but in some animals, particularly the rodents, a ratlier 
wider sepamtion of the incisors is required. As the progressive 
widening from back to front of the gap between tlie teeth is small 
when jaws of type 2 are opened, the jaws are often lengthened 
forwards. This allows the same movement wliich separates the 
molars at the back slightly to separate the incisors in front inon? 
widely (text-fig. 41). As it is only the incisoi's, not the molars, 
which are required to break up large pieces of food outside the 
mouth, the oml fissure is small. Another reason for this iKS that the 
molars require muscular cheeks to help the tongue in placing tlie 
food between them. 

It is perhaps the difficulty of striking a balance between the 
proper separation of the mo]ai*s and incisors which keeps the angle 
E A C (text-fig. 41) greater than aright angle in animals with 
incisors. In animals like the Elepiiant and the Manatee, in which 
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the lips do the -work allotted to the incisors of most otlier 
lierbivora, the angle is far nearer a right angle. The slviill of the 
JOiigong (in which horny plates take the place of incisors) seems 
to attempt another solution of the difficulty. Another angle is 
introduced into the jaw, bringing the anterior third of the jaws 
into a line parallel with the ascending ramus (text-fig. 42). A 
less marked tendency to introduce the second angle may be. seen 
in some other animals:—among the Pigs, in S’us loagirostris; 
among the Puminants, in the Ohevrotain Tragtdus javanictrs 
(text- tig. 43). 

Text-fig. 42. 



Showing the introduction of a second angle to procure wide separation of the 
incisors with slight separation of the molars. 


Text-fig. 43. 



Having briefly studied the principle in the Mammals, I next 
turned to the Reptiles. Most of these have Jaws of type 1: the 
lower jaw articulates with the skull in the plane of the teeth. 
The Snake, however, has a mouth in which (owing to the great 
mobility of the quadrate) the jaw-principles of type 1 and type 2 
are combined in a very remarkable manner. 
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The luixndible of the sna,ke articulates with the quadi’ate; tlie 
quadrate with the squamosal ; and the squamosal with the 
parietal (text-fig. 4T). 

‘When the snake wants eitlier to seize its pi'ey or to stiike it 
with the poison-fangs in its maxillae, it requires a wide gape. To 
get this, the movement is. made at the qnadrato-mandibular joint, 
which can be placed on a level with the teeth. The jaw-piinciple 
is then that of type 1. 

Having seized its prey, the snake, to swallow it, has to advance 
{dternately the teeth in the movahle maxilla and those in the 
mandible on either side. To move the teeth parallel with one 
another, the movement lias to be made from the quadrate- 
squamosal joint, and so raised above the level of the teeth. The 
jaw-principle is then that of type 2. 

The parieto-squamosal joint allows the level of the quadrato- 
squamosal joint to he slightly lo\vei'e<l and brought forward; that 
is to say, freer antero-posterior and latera.l movements to be iiride, 
and the passage between the quadrates to be slightly widened 
(text-fig. 44). 

Text-fig. 44. 



DiaiiTjiin of Snake’s jaws. 

A. Squamosal. | C. Mandible. 

B, Quadrate. j D. Maxilla. 

The maiulibles on the two sides are, of eom*se, independent 
anteriorly. 

In most of the reptiles the jaws are of type 1 and are provided 
with long, sharply pointed and often recurved teeth to prevent 
the prey from slipping out of the mouth when seized®^. These 
characters of the teeth are particularly well marked in a beast 
with a short muzzle, e. g. the Ceratosaurus. Long teeth are for 
obvious reasons less nec.*essiiiy in a beast with a long muzzle like 
the GaviaL The wavy line of the jaws in short-nosed Crocodiles 
is another device by which the slippiugs of prey are to be avoided. 

In tlie Iguanodon, however, the teeth are not infrequently 
found worn down at the crown, like the molar teeth of the 
herbivorous mammalia at the present day’’ (British Museum 
Catalogue). ‘‘The woi*n down crowns form cutting, and at the 

* I liave sem this accident happen. I gave an Ocellated Lizard a large slug winch 
uas verysliniy and must have been as tough as india-rubber. The lizard picked 
it up and tried to hite it in half as though it vvere an earthworm, with the result 
that the slug shot out of its mouth to the distance of some inches. 
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same time cnisliing, almost triturating surfaces, indicating tliat 
tiiese animals lived upon herbs ” (Gado^Y). 

Ill the Iguanodon the quadrate is greatly lengthened so as to 
place the qiiadrato-mandibular joint below the level of the teeth 
(text-fig. 45). In this creature the jaw-principle is therefore 
type 2, only the reptilian form is the mammalian form turned 
upside down. 

Text-fig. 45. 



Skull of Iguanodon hernissariensh (teeth not diowii in the dijjgram). 


Text-fig. 46. 




Diagram of jaws. IVpe 2 K. 

I shall for convenience refer to this type as type 2 R (text- 
fig, 46), 

I have not been able as yet to examine any of these skulls 
closely, and I do not know whether the quadrato-mandihular joint 
would allow a slight amount of horizontal movement to the teeth 
or not. 

Type 2 B is also to be seen in a slight degi*ee in some Tortoises 
(text-fig. 47), 

From these' investigations I am inclined to believe that animals, 
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wliicli iiave flat-topped molar teeth, for crushing or grinding food, 
require a jaw'’ mechanism which will allow them to separate the 
lines of their teeth slightly without throwing them greatly out ol 
the parallel, and then to bring the opposed surfaces of these teeth 
together simultaneously; and that this reqiiii’emeiit is met 1 >y 

Text-flg. 47. 



articulating the lower jaw with the skull on a plane either above 
or below that of the opposed sui'faces of the teeth. Furthei', I 
think that such an arrangement is favourable, if not necessary, 
to horizontal movements of the teeth over one another. 


Inferencee,. 

So far I have been dealing with the subject from a ]!>urel}’’ 
mechanical point of view. It is, however, extremely tempting to 
speculate upon its evolutionary aspects also, I append a few 
suggestions; hut they are, of course, purely tentative. 

I regard jaws of type 1 as the original type, and those of t 3 ’'[)e 2 
as a. later improvement. I think there is ground for tins view 
not only in the fact that type 1 is simpler and the £oi‘3fi found in 
the lower vertebrates, hut also in the development of thcj luiman 
jaw. At birth the angle is slight, tlie condyle being at a. low 
level. As the molar teeth develop from before hacl^wards the 
angle approaches a right angle, the condyle rising. Also as an 
abnormality teeth sometimes appear which continue the series of 
teeth backwards xip the ascending ramus of the jaw. 

If jaxvs of type 1 preceded jaws of type 2, the fi3;*st terrestrial 
vertebrates were probably animal-food eaters. They probably left 
the water to prey upon the invertebrates, which were flourishing 
on the land plants, and in course of time they learnt to eat the 
more succulent fruits. Some modern lizards, which in general 
appearance and usual habits are animal-food eatei'S, will vary 
theii* diet by eating a little ripe fruit occa,sionally. 

From soft fruits some of the reptiles passed on to fleshy leaves, 
but it is doubtful whether they got much further. Owing to fche 
big quadrate bone they could not develop jaws of type 2, so 
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remained rather restricted in their diet. A few only developed 
jaws of type 2 E;; crushing rather than grinding machines. 

It was left to the Mammals to develop jaws of the true type 2, 
and so to he able to achieve easy horizontal inovements of the 
teeth over one another, by which they could grind seeds and I'ea.p 
the highest benefits of a vegetarian diet. 

The Birds solved the difficulty of triturating vegetable food by 
improving their gizzards, not their mouths. 

The development of the higher Carnivora was a consequence of 
the development of the Herbivora. The modern jaws of type 1, 
with their tubercnlated posterior molars, their overlapping 
cainassial teeth, and their long canines, are as perfect machines 
of their own kind as jaws of type 2. 

The failure of the Reptiles was i^^i’haps clue, among other 
things, to their inability to produce types with jaw's capable of 
effective grinding movements. They were unable to make the 
most of vegetable foods, and hence were restricted to the parts of 
the world where the more luxuiiant forms of vegetation were 
found. 


February 20, 190G. 

0. A. Boulexger, Esq., F.R.S., Tice-*President, 
in the Chair. 

The Secretary read tlie following repoi't on the additions that 
had been made to tlie Society's Menagerie in January 1906 :— 
The registered additions to the Society’s Menagerie during the 
month of Jamiary were 220 in number. Of these 34 were acquired 
by presentation and 73 by purchase, 112 were received on deposit, 
and 1 was born in the Gardens. The total number of depaHures 
during the same period, by death and removals, was 208. 

Amongst the additions special attention may be directed to:— 
A Snow-Leopard from Ladak; presented by Major 

A. H. Hussey, R.H.A., on January 22nd, 

An Aard Wolf {Froteles cristatus)^ from South Africa; purchased 
on January 23rd, 

A Salt-Marsh Cavy {Bolichotis salinicolci), from the Argentine, 
new to the Collection, deposited on January 2Srd. 


The Secretary read the following extract from a letter addressed 
to him by Maj.-Gen. Sir Reginald Talbot, K.C.B., Governor of 
Yictoria:— 

It may interest the Zoological Society of London to be informed 
of a well-authenticated case of a Mule giving birth to a foal. 

I enclose an extract from the ^ Australasian ’ of Bee. 30th, 1905, 
giviug a portmit of this mule and foal photographed by Captain 
Buxton of my Staff. I have myself seen the pair, and there is a 
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striking resemblance between the mule and foal, witli liglit-coloiired 
muzzle and a liglit-coloured ring round the eyes. The fact of tiiis 
mule giving birth to this foal and of having suckled her admits of 
no doubt. Mr. MThlp, the Manager of tlie CarrieAverloo Estate, 
informed me that there was no other mai‘e in foal on Ills propeity, 
and therefore it could not have been adopted by the inule mare 
as was suggested as a possibility. The only question is whether 
the sire was a Jack ass or a 2 yrs. old cast Stallion, 

‘‘There has already been some correspondence about this incident 
in the ‘ Australasian,’ and a letter appeared on Oct. 14th from 
‘ Brimi/ the Naturalist Correspondent who had previously 
expressed doubts on the subject, but when seeing the animals was 
convinced that they were mother and foal.” 


j\Ir. E, I. Pocock, F.Z.S., the Superintendent of the Gardens, 
exhibited the photograph of a Ring-tailed Lemur [Lejmmr caMa), 


Toxt-fig. 48. 



Hiiig-taM, Lemur »nd young. 


belon^ng to Mr. W. S. G-ilbert, FiS-S., to illustrate tke method 
of riding on the back of' the mother adopted by the half-grown 
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Toiiiig (see text-%. 48). The little Lemur was born while the 
parents were in Mr. Gilbert's possession. The pair were turned 
out into a garden in the first week of July 1905 and left out 
until the 24th of that month; and Mr. Gilbert was inclined to 
believe that the mating took place during this period of freedom. 
However that may be, the young one was bom on Sept, 26th; 
and if Mr. Gilbert’s surmise as regards the time of pairing bo 
correct, the peiiod of gestation may be estimated as between ten 
and twelve weeks. 

For the first two months of its existence the little one clung to 
its mother’s breast. It afterwards transferred itself to her hack, 
as shown in the photograph, which represents the animal when 20 
weeks old, or about half-grown. Towards the end of January 
(that is to say, when some four months old) the young one began 
to go about on its own account, always returning, however, to its 
mother’s back when disturbed by anyone entering the room. B}’" 
the middle of Febi'uary it was partly weaned, and ivas feeding 
readily upon bananas and milk. 

Dr. A. Smith Woofhvard, F.E.S., F.Z.S., exhibited a new 
drawing of the skeleton of the Triassic Ehynchocephalian, Mhyiicho- 
scmriis articeps^ from the Keuper Sandstone of Shropshire. He 
pointed out the differences between this ancient reptile and the 
modern Sphenodmi, especially noting the gimt expansion of its 
coracoids and ischia, and the probably diminutive size of its 
sternum. He inferred from the everted rims of tlie upwardly-- 
turned orbits, and from the sigmoidal bend of the femur, that 
Ehjmhosmi'rus was to a great degree aquatic in ha])it. 

The following papers w'ere read :— 


1. On Breeding Experiments wdtli Lepidoptera. By 

L. Doncaster, M.A., F.Z.S., Mackinnon Student o£ 
the Royal Society, and the Rev. Gr. H. Raynor, 

M. A., F.E.S. 

[Received December 28,1905.] 

(Plate 

I.—Angerona prunaria. (Plate YIII. fig. I.) 

(Experiments by L. Doncaster.) 

In the summer of 1903 I began breeding-experiments with 
A ngero-im pruMaria and its var. sordiakt, in order to find out how 
the two forms behaved in inheritance* My material was obtained 
from two sources: pupjB of both varieties were bought from a 
dealer, and Mr. 0. P. Pickett of Leyton ga.ve me eggs wliich he 
had bred. In neither ca-se did I know tlie ancestry of the 

* Tor explanation of tlie Plate, see p. 133, 
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insects used. Only three of these original pairings gave larvffi 
which reached inatiiiity. Their results are given in Table I. 

Table I. 

No. of 

Exp. ? PARENT. PARENT. OPPSPlllNa. 

03.3... ? sordlata X S sordiata gave 22 sordiata 25 sard ia I a 

03.6... $ prmiaria X $ sordiata „ 27 sordiata^, 7 sordiata ?, 1 primarut ? . 

03.4... ? prumria X $ prmiaria „ 27 primarki $, 1 sordiata $, 40 prnnaria 'f . 

These figures immediately suggested that the banded var, 

sordiata was a simple Mendelian dominant over the un banded 
pmnaria type. The next year’s work confirmed this conclusion ; 
and it must be supposed tlxat the single f rim aria among the 
ofispring of 03.6 and the single sordiata in 03,4 \vei*e due to 
accident. The larvm, when they first hatch, are exceedingly 
minute, and when the food is changed it is difficult to be certain 
that no larva, clings to the hands and gets tinnsferred to tlie 
wrong box. 

An inspection of the moths from 03.3 sliowed that about half 
of them have the hi*own bands on the wings, with plain orange or 
yellow centres, but that the other half, in addition to the banding, 
have the orange centres speckled as in the typical prmiaria. 
Sometimes the speckling is very faint, so that it is hard to give 
exact numbers of each type, but approximately among the 
offspring of 03.3 the numbers are 24 speckled and 23 plain. 
In 03.6 all ’were speclded. This suggests that the speckled 
character of prunaria is dominant over the plain of sordiata 
at the same time that the banding of the Letter dominates ovci* 
its absence in the former; in this way a hetei'ozygote can be 
distinguished from a pure sordiata. 

In 1904, 36 pairings were made, of which 24 yielded imagos 
in 1905, Their results are given in Tables II.-VIJ. 


Table II. — Prunaria 5 X d . 


No. of. Exp. 

prim. <3'. 

prtm. 9 • 

sord. $ . 

sonlo 9* 

04. 1. 

% 

3 

1 



15 

8 

... 


3. 

1 




4. 

11 

5 



10. 

7 

6 



13. 

3 

1 



13 .. 


4 



Total . 

45 

26 

1 
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Table III. — Frunaria 5 X speclded sordiata J . 


No.ofEsp. 

$ PABEKT. 

^ PABENT. 

OpPSPPvIXG. j 

04. 8 . 

prtm. ^ ex 03.4 X spect. son?. ex 03.6 

fTim. 

10 

p7*im. 

?• 

11 

sped', 
son?. J*. 
5 

speck. 
sorcl. ^. 
5 

11 . 

,, « X 

33 J3 

27 

24 

16 

23 

15 .' 

» « X 

33 33 

1 

0 

1 

1 

17 . 

„ ,, X 

„ ex 03.3 

10 

10 

6 

7 

26 . 

53 33 X 

„ 

25 

30 

23 

23 


Total . 

73 

75 

51 

59 


Table IY.—Speckled smxliata $ x primaria d . 


iNo.of Exp.' 

i i 

$ PAEENT, S PARElfT. 

1 Ofpspeik-g. 

0419 .i 

i j 

^ speck, sord. ex 03.3 X <? prmi. ex 03.4 

prmi. 

2 

pi'im. speck, speck. 

$. sord. $. sord, ^4 • 
14 4 

i 27.: 

; 

„ ex 03.6 X 

1 

o 

Ol 

o 


Total . 

I ^ 

16 4 


Table Y. — Speckled sordiata J x d . 


Xo. of Exp. 1 $ PAEESrP. $ PAREP. 

Oppspeiitg. 

04.21 . 

? ex 03.6 X (? ex 03.3 

prwu prim, plain plain speck, speck, 

d. ?. sord, $. sord. $ . sord. <J, sord. ^ . 

2 1 . 1 

22 . 

33 X 

13 2 3 

25 .. 

? ex 03.3 X „ 

. 1 1 

32 . 

33 X „ : 

. 1 . 1 


Total . : 

2 2 4 3 4 2 
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Table YI. — Plain sordiata X -pr'mHhrla. 

[No. ofExp.j 9 PAEEKT, PAEE^*T- j OfESPEING. 


[ 0420 .j ? ])1. sorth ex 03.3X $ prim, ex 03,4< 


'i'' 

.‘ il 35 '''' 55 53 

28 .1 ? prim, ex 03.4 X (?pl. sord. ex 03.3 

Total . 


speck, .son/. speck. .wr4V ,! 
8 o 


1 

6 

14 


11 


Table YII.—Speckled sordiata x plain sordiata. 


;No. ofExp.j $ FA RENT. (J-PARENT. 

1 

OPEtiPEINO'. j 

1 

04.23 .si>ec. 

ox 03.3 X <? pliiio ex 03.3 

plain 
! sord. $ . 
2 

])liun speck. s])eck, | 
Sard. 9 . sord. . sord. ^ . | 

1 33 .. 1 „ 

.5, X „ 

5 

2 0 3 

' 33 .! ,, 

1 j 

55 X „ 

•4 

1 1 ; 

. j 

1 i Total . 

11 

2 7 4. ' 


From these tables I think it is sufficiently clea,r that tlie 
banding of the sordiata is dominant over its absence in pjmnaria^ 
but that tlie speckling of prima/ria is a.t the same time dominant 
over the plain orange of the pure so7xliata^ giving a, heterozygote 
which is both banded and speckled (PI. YIII. fig. 2). The plain 
soy^diata, however, ma,y have some specks along tiie wing-iays, 
so that an exact determination of the nvunbcrs {>£ ^" plain ” and 

speckled ” is not possible. The numbers of these two ckisses 
in the tables are therefore appinximate. 

The munbers are not sufficiently large to show whether the 
different types occur in the proportions demanded hy MtEiders 
Law, -with the exception of those in Table Ill. Hcfre there are 
HB prmiaria to 110 sordiata^ where ecpiality is expected; but 
the mortality is so great ajuong tlio young lam^ic, and also dining 
hibernation, that a very small differential mortality will account 
for this. 

The work was partly iiiidcrtakc'n to find out wliether there 
was any tendency for a correlation of either of the types with one 
or other of the sexes, but no evidence whatei-er of this 1ms 
appeared. 

It is important to notice that no intermediates occurred; in 
fact the darkest primaria bred were fi'om two prmiaria pai*eiits, 
and the lightest sordiata from sordiata pjirents. 









1900.] BREEDING EXPERIHEXTS WITH LEPTDOPTERA. 129 

It moy be pointed out tliat this case is so like wliat is known 
of some other instances of alternative ini'ieritauce in jiojtlis. p. //. 
in Amplddasis hrdtdaria. and its var. rhudd^idayana, that it will 
pro])ably ]-»e found that these also are siaiple cases of i\Iendtdiaii 
inheritance. 


II.— Abraxas grossitlariata . 

(Experiments by the Ptev. G. H. Raynor.) 

AYe notv tiiiii to the case of Ahraxas grossalajdata am! its var, 
lacticolor (flavofasciata). Mr. Raynor o1)tained. some years ago, 
a rare variety of the female, in wliicli the black markings are t'ery 
much reduced and assume a partially linear form. They tire alsti 
eliaincterised Ijy their indefiniteness of outline; instead of the 
sliaip edge to tlie black marks wliicli is characteristic of tlie type, 
ill var. lacticolor the black spots have an iiidehiiite appearance, 
which makes them appettr to have been put on iirtli a iieai'ly dry 
bnisli. The only exception to this rule is tlie spothn the centre 
of the fore wing, wdiich is more conspicuous than in the type 
(see PI. YIII. figs. 4 ci: a). The var. lacticolor may therefore be 
1 ‘egarded as resembling an albino, in which the black pigment is 
reduced to a constant extent. ].uit not quite absent. The yellow 
liaiids do not differ from tlufse of the type. It slioiihl lie ineii- 
tioiieil that t]\e amount of Hack varies very widely in the type, 
liut at its most extreme reduction the insect does not reseird')le 
lacticolor. since the spots are small and definite. Among the 
many thousand insects bred b}" Mr. Raynor, no intermediate 
between lacitcolor and the type has oceurred. 

AATien tlie original lacticolor 2 tvas paired tvith a normal J ? all 
the offspring w'ere normal. AATieii, liow'ever, two of tlie progeny 
of such matings were paired together, some of the female .olispiing 
•were lacticolor, but the var. did not occur among the males 
(Ta1;)le A iiumher of such families -were reared which are 

not included in the tables, .since the numbers were at first not 
recorded. It appieared, however, that the ,var. lacticolor is a 
Alemlelian recession of quite a new type, since it wns known only 
ill the female, and more exact experiments were undertaken to 
investigate it further. 

In 1903, in addition to pairings of the type DRxDR (first 
crosses pjaired togethi^r), lacticolor Js wnre paired ■with hetero¬ 
zygous (i^ee Table IX.). The result of these matings was 
that lacticolor appeaitnl in both sexes, some of the o ^ uud some 
2 s being lacticolor, other.s of each sex normal. Borne of the males 
used as fathers in these experiments were first crosses, otheis 
were lietei'ozygons males of the second geneiatioii, which liml 
lacticolor sisters. One ttiale (exp. xliv. 4)3), wdiicli had two 
lacticolor grandparents, when paired with a lacticolor 2 had only 
normal ofispriug, shotving that in pure dominant males occur, 
in addition to lieterozygotes, as is expected on the Mendeliaii 
theory, 

pRoc. ZooL. Boo,—190G, A"ol. I. Xo. IX. 
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It WTis now shown tluxt the recessive \^aiiety liitlierio kiio\vn in 
the female only could ho transferred to the male hy pairing a, 
heteimygoiis male with a. ince.ssive feinale. It remained to [)air 
male a.iul female of the variety togetlmr, and to ])air the ret‘(*ssive 
male, with the heteimyg'ous female. Both tlu.sse pa,iriiigs wi're 
eflected in 1904 and repeatedi. in 1905. 

Lacilcolor 5 X d (Table XI.) havt* given exclusively hfvtlcolor 
otfs[»ring, male and female; tlie recessive characder breeds true, 
as wa,s expected. 

Lacticolor rj x heterozygous 2 (Table X.) have given all the 
males iionnal, all the females lacticolor] a result which may havx! 
imjiortaiit hearing on tlie theory of the determination of sex. 

To Sinn up— 

DR 2 X ] >R dT gi'N'es DT) y, DR rl. I>R 2 , 2 . 

R 2 X DR o I )R (S , R Lt d ^ iiR 2 ' RR 2 • 

DR2xEd"' ,, DRd .'RR2. 

R2xRd „ ... Rd ... R2. 


Table YIII.--Heterozygous 2 X hetcrozvgous d* 
(Type DR X DR.) 


No. of Exp. 

' gr<m. <X. 

(j nm. ?. 

Uwf. 3. 

Ic(cl. 2 . 

Total. 

03.xii. ... 

25 

l-l. 


0 

48 

03.xxi, 

2-2 

0 


11 

43 

j 01. X, ... 

13 

1 


15 

29 

! L.X). 04. ii. ... 

7 

1 

\ 

‘ -1 

13 

j Total... 

07 

25 


' 30 

1 

131 


TxVELii; IX. 2 X heterozygous d. 

(Type R2 xDRd.) 


No. of Exp. i cfnm. r/r(>.s‘,s*. ij?. ‘ 

! : , ' 

d • 1 V * 

Total. 

I 03. iv. ...I ... j i 

! 1 i 

3 ' ... 

3 

' 1 ' 1 

; 03. viii. 10 j 4 

1 0 i 3 

33 

i 04. V. 18 ; <) i 

^ i i 

lull 

! ^ i 

39 

Total...! 28 1 10 

20 ' 3 
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Taele X.—Heterozygous 0 x laelieclot' y , 
{lype Dli 0 X il u •) 


! An. 

(f'rxss. d". ' 2. '■ h'ct. jI. 

X . 

Total. 

' 01. \:. ... 

10 . ... I .. 

S 

21 

i 01.-xxxvii. ... 

3 ... : 

1 

1 

1 01. ii. ... 

10 1 

1 1 

2 

; 

12 

Total. 

29 . 

! 

11 

40 

Cable X.l.—LaciieoIor $ x Ictctieolor ^, 

(lype Ft $ X Ft o 

\ Ao. ofExp. 

(fi'rtss. ^. !/i'OS$. 2 . ' S . 

i laci. if'. 

i 

Total. 

Ok i. . , 

. .4 

1 

1 t 

o 

AT), ii. ... 

o 

1 

! ^ 

7 

Ol.viii. .. 

5 

; “ 

12 

Tutal , 

; 11 

\ 13 

24 


It will Ije noticed tliat while the results given in the taldes are 
qualitatively in full agreement with HendeFs Law, yet the 
lumibei's depart widely from Mendelian expectation. There is 
■always gi*eat mortality in rearing insects, especially in those 
species which liibernate in the larval state, and the discrepancy 
is probably accounted for by the greater strength and healthiness 
of laetkolOi\ which we have frequently noted, and which has 
ilouljtless caiise«l a selective moitality in favour of the variety as 
compared witli the type. 

The following tentative hypothesis is put forward to account 
for the I'elations lietween the variety laciicolor and the sexes. 

Castle has suggested that the determinants for the two sexes 
are segi*egated from one another in gametogenesis like Mendelian 
chaiactei'S, and that a male-bearing spermatozoon alwa 3 ^s meets a 
female-bearing egg or vice versa, so that in respect of sex all 
zygotes are lieterozygous. He has further supposed that somatic 
characters may occasionally be coupled with one or other sex- 
ileteianinaiit, so that of the gametes produced by a heterozygote 
AB, the male-hearing ma.y all cairy one somatic character A, 
while the female-bearing carry its allelomorph B. 

^ Castle, Hereditv of Sex,” Bull. Mas. Zook Harvard, xi. no. 4,1903, pp. 189,208. 
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ON ICXPEHIIMENTS ^VJTn LEV!,!)!JrTEllA. 2^1. 

This hypotliesis, '\vi(l\ slij^'lit lutxlilk'jitioii, h-nds ly ih(‘ 
o])servo(I in cross X il '‘V<‘ su|i|x>sc 

that among the eggs the ma,l(ehe!U‘ing all <%Mrry//ressc7fO*/h/e', the 
feiiiaie-heariiig nil laHiroior. wliile in ih(‘ sjnaanaiozoii ihere is no 

(‘(Hipling, s<5 that ye Jiiai leinaJe-heariiig ol luial;-, 

■\ve sliall g'(‘[i the t'ul]<.)\ving results: 

T>li2 gives tggs Dct, ItV. 

1)11 o givt‘s s]>ermatozn;t I) J o" ? 1^5? V • 

Biiice ill feriiilizatioii a. male-IHairing ga.nut'e. iiiusi. always me(‘t 
a fomah‘"liem*i'ug, the possible coiabinatiioiis oi egg aial sjua'inalozoa 
are as fol low's - 


{a) Egg Uei X sjH‘rui, DV == zygoie l)l>o V* 

,, 1 ) (5 X ™ o hltt’ . 

112 X ,, fX'r = ,, intv 

T? O V- — IMX ' 


In the couibiiiat.ion /e'.c//re/er ‘{i‘ X heterozygous c? we 
siinila.iiy luivo eggs U. (S , E 2 ? s[H‘nuatozoa I) J , II ef, I > t' •> 
gi \■ i n g coi n biu at;i on s — 


aball 

ii 2 



(0 

Egg li c-i 

X sjiorm. 

D? 


zygoi'C 

DHd ?■ 



j, U, 0 

X „ 

11 ? 


,, 

I.i 1 1 1," 4.’ * 




X „ 

I)J 

=: 

e 

Dll 2 '-'X 



„ li? 

X » 

il d 

= 


.1.1 112 ' 0 ♦ 

In 

the 

mating j 

beterozygons J 

X 

lM‘di(*o 

far ci t(ti‘ 

DtJ, 

115 , 

, the spermatozoa Jt 

d , H 


5 the combinations 


(«) 

Ijgg 1 ) d 

X vSpernn 

11 ? 

=: 

zyg< d;e 

1 MI,( ?. 



„ il? 

X 5J 

11 d' 

=:= 


1 !ll? . 


(*gg's are 


it is riow (ibvions that il’ th(‘ sex hos-ne by t'la* (gg is uuil'oriuly 
doiuiiiaiit oviw ttuit cavrieh by the s)H‘rniatozoon, tla* results are 
exactly ill ai'cordance with the observtHi pheuoiaeua. The sex 
caa.Tic*d l)y the egg is that written (irst:. in ttu'/ygotv cMtumns, ami 
W'e gvt. 

I,n group ((b) 1)1 D'lvtf, I)h2, llllV- 

■ (//) IIK<U IHtth tUtV ’ 

,, (c) I til or . lUhv. 

It is possible to get iihe same result iu otflna* ways, c, tj. by 
assuming coupling lietween the two cluuneters anil tiie respective' 
vsex~deter,mi Hants in lioth, eggs a,nd spennato/ani ami random 
c()nji:igation bet'vvi‘en tlnan ; hut in any casig if (JastJe’s assumpf iois 
of coupling be taken foi' granti‘d, it is necessacy to assiiim^ tJiat- 
it is alwxiys the egg wJiich dehnanines tlie sex, 


'I!nOTE,—T he sex-hypothesis liei-e outlined seems a,t iii’st sigiit lo 
be at variancii wltli that propounded by 'Wilson (Jonrm Ibxp. 
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Zool. vol. ii. p. n-rL'J), jiiid l)asc‘(l on Iris work cm -('lur^Atiosoincs, 
may su]>|)()s<‘, Iiowcaa^f, tlm two “ idiocliroiiiosomes ” (or 
hetor(>ir(>pu'ohi‘<,»UH)S())nos ’') in tlie fema.lo holVcre reduction to 
l)oar tlio ma,](^ and foiua.lo s(‘.\>-d(‘t<a*niii,iaiits i*os])o(*t)i\mly, Avliila in 
t!m iiiak^ t!a'‘. iVuiak^dmaidiii;’ (dn'omosomo is ivduc'od or a]'>smit. 
'Tlimi in t!m IViua.k^ wo shall Imvt^ s<\i^-i*o<AUtiou of iko sox- 
d(‘tormiia‘uds at tlio inatura,tion-divisions, a.nd wo may suppose 
iiliat fonrile-lH^a.viitg og;i»‘s a,ro tVrtilizod by iiialo-boaring sponmi- 
tc^zoa, ,i>’i\'iuo' foinalos, the malc-boarino* egg Ixdng fertilized ])y 
the sjxamiatozoou wdiicli has no 'Mmtorotropic*,’’ chromosoine. 
This is in full aecmrd with tlie hypotliesis suggested ]>y the 
beha,viour of the vav. lacticolorf. 

EXPLANATION OF PLATE VIII. 

Fiji’. 1. Jiff/croiia ]). 125. 

2. Ilcteroz.ygoto/)r/n/rtr/c/ X sort/lata, p. 128. 

3. Piiro var, sort/htla, S • P- 

•L JJjpa.vaH (/nmnlftyiatd, 9: p. 129. 

5. Var. (acticolor, ?: p. 129. 


2. (.hniributions to the O.steology of Birds.—Part YIII.J 
TTh‘ PraoheoplioiuY'’ Ihissonss ; with Remarks on 
Fainilios alliful tluomto. P)y W, P. Pyckaft, F.Z.S., 
A.LaS., &c. 

[Ucwivx'd ])iMH!m])ur 28, 1005.] 

(Thxt-figures 49-D2.) 


i. iNTIlODPCTOnY Remauks. 

In tlie following pages I lia-ve endeavouretl to describe the main 
features of the Osteology of the Traohoophono .Passer(.‘s; and, 
furthei*, I have strivcm to enibrace in these ronmrks such other 
ana tomi(*al facts a,,s may sooni to hoar trustworthy tn'idemams to the 
syst(miatic position of the group. 

» Plu‘ ITpchetyphouoio” socao to form a. ntitui-al group, allied on 
th(*. oiH*. hand t<j the .EiiryL'omidiio, Cotinghho, ainl Philopittidag 
and on tiui otlaa* to the Tyramnidio aial Pittidav. details on tivis 
paint will ho found later (p. Ib8). 

T’his |)apor is by no means so completes as 1 eould liaA'o wished, 
inasmuch as many gemjra* yet remain to l)o <.«amined. Tlio 
posilvion astaibed to some of these at the present day is ojnm to 
gra.ve suspicion ; bnt these doubts cannot Ik* set at rest iintii 
ski‘letons and 'birds in spirit are sent home in plaee of skins, 

■'hAlik) LSiieiicrfxxii. 1905, p* 500. 

t Siuctt! tliis paper was wi’itten, Wilson has Haggested an cxpluaatioa of his results 
idinititiul with that outlined hove (Jouvn, Kxp. ZooL vol. iii., Feh. 190t*), 

t For Part Vll. see P. Z. S, Um, vol. ii. p. 30, 
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ii. The Hkhij. (je the Aijn;r„ 

^.riie .skulls of tlio IvjR'.s wliioli form iJio sukjooi; of iJu's pajjor 
],)r(‘seuti no stiri.kiii.ij'’ pouiiliurll'.Ios or (>xlromos of sjhT'i.'iiixO-ioii 
suoli n.s uro nicT with ;Miioii,i*' llu/ Knryl’umiM'o. \ t‘l\ 

eoninriu t.o oik'‘ ooiH*v;ii pi:iu <nsliii.i 4 'uisli;i)M'o iroin (Iml iht* 
lyrniini^liP uu<l tlu^ foi'iiis wliic^h Ji.pju‘ui‘ (o mo lo l«o ;ii!io<| t hmrjo. 
This pliii, jiiul tho moili(ii‘a,lions ^]lol*<M>h I liopo (o ho ahio to 
desoL’il)e in t’lio non.r fut.urtx 

Tlie .skulls-of thoTrn.olu'Oj>lion(* Pa.ssoro.s, uml ilio forms iiorowilli 
associated, am to h(mlistini;Tiisho<l from Ihoso of (ho IVraunid;*', 
Piltidjc, jiml Phiiopiltidio mainly on aot'onut of Iht'aison.-o o!‘ an 
ossifio<] nasal so]>lum ; lail hesidt‘s i.liosi^ llior(‘ arc othm* smai! 
cha.ra-ctorSj or comhinationsof <*hara(.‘f.ors, iioosiddlo ha* lahula} ion, 
lull wliich. m.UT'rthoIoss oontrihiifo inwards llto dolindlat!<m of' i ho 
sev(a‘al grt)ups. 1,a.k(,‘n soparaloly, liow(W'oi% i h<‘ .sindls of! ho fypo,«. 
hei‘(‘iiii dcs(*rih(‘d can readily !a‘ distinyiiisliod from ihoso of iho 
Tvra-nniform typos. |>ul., as will Ix^ sliowii, in the sotpiol, the 
arrany^auout ] hoi*(‘ propose* doess nut. ro.si, on ihoso eharao!m,', 
aloiKU 

Tins followin^i*' ain tin* oliai’aciers w hiedi disliujitaiish ilio families 
which come wilinn the scope of tli(‘ [ire.semt paper: 

riprhhv.. . With a. na.sal liin^’e ; inflaied antorhiia! plates: a free 

lacliryinal; inaxill<)-palatiiie-xiphoid ; voimn*short and limml ; 
postorbital process olisohde; jirocmssus zyyoiiiid icns spine like 
and blunt; interorbital .seiptnm perforaiod. 

F(ynidcari'klw. —With anterior nare's (m<*lo.sfMl hy a hony walk 
Iea.viiig a- wide aperture at tia* ]»roxima,l end of the nasal 
between tlie jireinaxillary and d(‘seen(ling pmeesMW of I lie 
nasal. Ma^Nillo-palntines strap"S]!ape<h erossing the binder 
end of the olbudory fossa., and passing barkwa rds beyond the 
level of the median, descending plate of tlie palatine ; \'omer 
long and lirimd ; postorhitijd proe(‘ss largi*, sontefinies juininu 
tho pro(‘essus sipruiiosi; interorhital septum perforale*, 

I}e’iidr(i(udajMila\ 1 1 iterorl a' l a I se j >tn m i m pi a-f< >ra t,< ^; i a jst ri Is * h h »;i 

sioiially of Pornrit-aroid type; postorbilal process i nmll ; 
niaxilio-palatnies .short and broad, i-rossing fJie hinder mid of 
tlie olfactory fo.ssa. and tmniinai.ing imnuHlijrtely in frenl 
of tlie des(*em1ing plah^ of the palatine ; vouim’ .short. 
Sf/ndkmdiv., - NostrilsscbizorliinaJ; interorbital weptmn perforate; 
inaxillo-pfdatiiiui of gri‘a,t l/vngth and slmideniess am) coie- 
tinned liackwinds 1,o or beyoml tlie lewd of tlm frm^ end of 
tlie^ median descevnding plate of the palatiiun 

Si^ptum wanting ; postmidiifal prer- 
emses wanting; maxillo-[»alatines long, narrow, a.nd angir^^ 
lated, continued backwards to thcr le\ad of the imHliVii 
de.seending plate of the })a.]a,tiiua 

J/yZfW^i(^eX”-4nterc)rbital Keptuin ],ierfom,te; |K)Hi;orfj:ltal pi'acasssen 
small, placed low down on side of ska'll; maxiilo-pakitinr^ 
long and slender; vomer short, long limbs. 
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3 iitiCi‘or])it{i! soptiiiii jievfoiKte; ]) 08 to}‘])ital processes 
small ; tc'inporol fossa, extoialiiig to tlna miMolorsal line ; a. 
11)010 or less woll-markiMl nasa.l bingo; maxillo-pala,tines in 
tlio form of slioi't tJiii^ic s]nirs, crossing* tlie nibblle of tla,^ 
olfactory :flooi‘nml far i*(‘mov(Hl from tbo median deseoiidiiig 
]<oel of tlio palatima 

Tim Occlpiial lieglon. 

Tlie plane of the occipital forainmi slopes oblicpiely backwards 
tibrongli an a,ngle of about 45°, wldie the foramen itseif is without 
a,ny marked supraf()ra,minal ridge, except in the case of the Pitbidaa 
where it is fairly pronounced. Com]ia,red with thak of tlie 
Enrykemida^ the cerebral fossa, w'ill lie found to projwk sliglitly 
1)eyond (canda,(l of) the foramen, iiistiMvd of sloping forwards as 
in that groii]), thei'chy indicating a larger In'ain-caA'ity. The 
lamlidoidal crest is not,strongly marked, but the region enclosed 
thereby is wide, except in the case of .Pitta^ wiiere this ridge 
is eons|)i(mou,s jiml curves mpidly downw'ards to pass into the 
latei'al occipital wings, thus doereasiiig the width, of the .skull in 
tills region. The ceroliellai* dome is nowlieia* very prominent, 
(‘xtx^pt in wliore it attains a development far 

exceeding that wliich obtains in any otlier member of any of the 
famili<‘s now under di.s(*u,s.sioii, inasmuch as it rises upwards far 
abov(‘ tlui level of ilie lainiMloidal rl<]g(‘ a,nd temporal fos.sm to 
form a. tumid sw'ciling, bounded ou either sid(^ liy the cerebral 
lobes, whieli stand out in the form of kmlhe separated from tlie 
cerebellar prominence by deep depressions, il.’im lateral occipitai 
wings bounding the tympanic ca,vity are turned somewhat for- 
w^jvrils, and tend to approach one anotlier in the middle line more 
than, in the Eurykemidie. Tin’s is evS])ecially noticeable in the 
Conopo]hagida‘, Pliilepittidag Piprida^, and i)endrocolaptida\ 

The Cranial Poof (ti^xt-fig, 49 a d).--Tlie cerebral dome is 
wide, wtdl rounded, and ri.ses gently abov(^ the cereliellar dome. 
P!U(f> a.nd HylaeteH are exceptions in this respect, the ecrchral 
doim‘ rising nnuh lu'gher than in any otlier members of the 
families undm* discussion. In Pitt,a this dmne* is constricted 
interjilly by wn’de tliougb .sliallow temporal fos,sa>, but in llyhider 
this iHgion of the .skull i.s full and round, and ih(^ tmipHU'al ros.s!i 
coidineil to a .sballow depicssion immediately above tlui stjuamosal 
promimmee. In Synrdkmi,^, (■inclodrn, ami Pne.'ndocolajdeH^ ameug 
tln^ Hynalkixinm, ami to a h^ss (extent in Xiphamtlapier among tlu‘ 
Demlrocolaptinie, the ceridiral dome is very markeflly deprc*ssed, 
though it i.s at tlu* same time unusually Imoad from side to .side. 
The craiiinm of Pnevdocolapies is further notewoiihy in that tlH* 
roof i.s marked liya, relatively deipi median groove, and two latei‘Jil 
groo\’es marking wliat answer.s, more or less accurately, to tlu^ 
8yl\'ia'u iis.sure. of the brain (h^xt-fig. 50 g, p. 140). In the Ptero- 
ptocthidiu tlie form of the mxhral hemi.sphere.s is well defined, 
l)ut the kit(:‘ral groo^'os of the “ >Sylvian fissurtP’ are veiy faintly 
indicat,e<b 
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[Frh/iU. 


Thi^ ivi'-ion is n;iiT(nv, in irnji 

wliort- it vna,y a.huost Im‘ doSiM-ilusl as hroad. Ih a!! 
4 auses tliis ivii'iou (‘X|)(iU']s a.iid In'liiial tin* asiionuial pia <'?•. 

to form a |h*< iloctin.y ro<F f<»r tlio iVoiit. of ilio J;aclirvii!als, 

(‘V(‘U whori ]tvosout, (atnlnlmio iioi.hiuj:*'tnwarcis Mk' lonualioii ^4 

tins protoi'tirm (soo p. 138). 


ID. 



Uitenil of tiu? skullh of; - a. iK'ii^iuhtrohtphu^ htimhim/th'. I>, /////ra'/r# 

c. Ikitara (Uiivntm, <]. X>rtidmi'(da}dm 

rtja anterior iiares, a.o.y. initorliitui cTctollar proasiiu-acr. 

Lo,$, ^ iiiterorliital Mcptum. lut, = nutarior miiva, pa. * jMilutiil. pJhp, - 
posterior orbital, procesfs. ptoOToid unm 

sqaamoHi. 
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j^ipra^ \v]ioiu‘iJioy aT(:Mibinij>tly trviiicMttMl to form, with a 

nasal lun.t»‘o. In tliis, as iiideod in all other characters i,)f the skull, 
the Ih'pihhe agree with the (htinghhe, and slioiild pro1)al)ly he iii- 
{‘liided th(:A*ewitih ; and the OotingidfC in turn agiu'O in this |)oiiit 
with the EurylaMnidaa Tluan is a,u incipient nasal hinge in the 
Pitthhe. 

The Jhtse of the Sktdl. 

I la si pterygoid processes are absent, hhe ])asitempo]'al pla.te, 
except, in Pittih^S i'^ soniew'hat swollen, and does not extend forward 
on to thci parasphenoidal rostrum, Init is boumled by a guaitly curved 
or slightly pointed anterior border, the edge of wdiich has fused 
with the rostiiiin, lea,ving apertures for the Enstachiaii tube. In 
J^itia this plate is slightly conca.Ye, pointed anteriorly, and has a. 
free edge. Xiphorkyocluis appears to be iinhjiie, in tliat from the 
anteri(.)r l)order of the basitemporal plate just ventrad of the 
}>osition usually occupied by the basipterygoid processes it exliibits 
a, pair of long needledike splints of bone immediately iindei* the 
pterygoid anti extending some distance beyond them, almost, in fact, 
reaching the long spine-like spurs of the palatines (transpalatines, 
Parker). Oidy in Pseiuloskora [Jlomo^'us) is there any vestige 
of similar processes, and tliese take the form of minute prickles. 

Phe occlpiud eondyle is very small, sidicrical, looks downwards 
and backwards, aaid lies within a deep precondylar fossa. 

The Laiefcd Aspect of the (hrivumi. 

Idle lympanic caeity is small and bounded above by the base 
of a, mure or less well-developed 2 ^>'ocessm artkidark sqmmosf 
behind hy the Ifiteral occipital wing, a,nd below by the external 
free edg(^ of the basitemporal pla.te, vvliile in front it is shut in hy 
the ([uadra,t(.v Of the usiml apertures to be found -within this 
<*avity tluj recessm tynipaomus anterior is the laa*gest. 

Thf! superior tympanic recess opens in the Oonopopliagidag 
Pijaidic, i)endrocolaptin{c, and Bynalhixime hy a, moderately large 
aperture between tlie otumind s(jna,mosal lieads of the (|uadrate; 
while wuthin the lower segment (.)f this aperture there will he 
found a. crila’iform pkite leading into the recessns tympanicus 
p(hyeri(N\ 111 the PittuL-c, PIlik'pittidw, OoHopopliagidag and 
Iha’micu.riiiue these two ajiurtures are se] laintiMl ])y a- long Imr. 
1'he ftvucstral recess opens a-t tlie (-md of thti bony (uilumn dividing 
the a-nterior and posterior tynipaaiie. recesses. 

ddie periplicuy of the tyinpa-nic .recess presents characters of 
snihudmit int.erest to deserve a brief survey. 

in tlie Pititidag Oonopopbagidie, Fimmicariiihe, and "Dendro- 
(iolaptina?. the free edge i)f the lateral occipital Aviug rises upwards 
and feiAvards to |)a.ss into a, hirge depressed pyrocessas zyyomMkuis 
s(pmniosp and is continued downwards, forwards, aaid upwards to 
form, a bony, wall apposed to the shaft of the (pyulrate and 
terminating at the free end of a more <)idess Avel]-infirkcHlpY)6m’//Hi? 
aHlcifkms sqn>a,)nmL Tn the Bynallaxime and tlie Oonopopliagidie, 
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this (M>]ju‘S iio ii suddrii U'hrii it rtsn‘i!‘'S flip 

sinuiuJt of tho oui’W, ('Iumi turns aiir(i|)i.|\ lovai'*I n it! Uir htns, 
of ii sharp losing' iisalj in tlio /v’orra.svas’ 

(t/rxirl'iip 4h b, p. 114b. 

Tlu‘ m/uoy is. hy vaunraus unifoiau in oiiai'at'lfs. In 

tlio Piiti(l;r aloiio wiho lni(^ shaihuv' iruiporal lo>sa' itir?*! lo t-asn a 
iiiU‘]‘o\v sajL;‘!t:tal lavst. In tho roiioj>;»pliayiha\ ihr I'uni-jra ria Is''. 
aiul 1 )iaitlrorolaipiii(l{r oOb'Cl, \\ htO) it-uip^ral hNN'-.a* ori- 

sutlicioiiilV (lo{‘p ill! fniati a luirly ('!>n.'^pi«aiofi.s sipiatiir»;;:il |»ra 
iiiiinaico, ])iifi tlioy <lo in>t uioot <as iii j.ia- Ih’Miila*. fii Ha- 
Philopitthla' i]i(‘So (hiprtxssiniis art* Intix'ly irarrahlo, 

Tlu‘. post.orhiiuJ ]uxu‘oss is olisoloto In tlu> A<‘aui,li<‘ai i ihaa 
Pterivptodiiiia*, aiih Ihulcpilihlap atnl in -•^oiur of i lioaiita jl hi-ialrt' 
(aala.ptiiijo (o. y., XiphorhjfiK'htfs), In soan* lh)r\iUoa)‘iina' y., 
Thiiu}H()phll ainl in sonici SynaJlaxina' (o. y.. ilh-- 

pro(*(\ss is ooihririuoil hou nuarhs to Ihso vvilli I la* 7\oaisa! ir 
|)iNH*o,ss of |}i(‘ stpianiosaJ, ihrniiny Ihia-ohy a bony bar arr.i-,;, i hr* 
tonipora.l fossa. 

1.1,i(^ l>(chrffuhil is oitlKu* alloy(Aii<*r wanhny or is \ oni irial. In 
ilio Pipridsr tins I huh* is siiialLdmnhholl sliapt‘ij. aii'l prrs;.,ip ayain U 
tlio outrr horih'i* of iho swollon nnlorhila! platmis in t la* i hl inyidir. 
It lacks ail orhital pnu'oss, li(»s (‘utir(‘ly within tho ljiohr\nnoiiir''.al 
fossa* aaiV! is p(M'forat'o(l hy a. piH'uniatir foraiiion. in t-lio Phao 
‘ptinliinai it Ins almost t‘ouiploioly fnsod with the anforhital plaii' 
nnd is sigUKudally curvi'd. in tin* Philopitiiila* it is ropmsontod 
only by a luiiiuto noilnlo of hniu* lying in tin* supoipu* angle of 
tlio laelir^auo nasal fossa, and adhereni-to tin* nntorhila! jilalo. 

The NiJuiiO(d,(d /iV///o/o • The interorhilal soplnni is eomplolr 
only in tlio Di'inlroeohipiime. lln* (niioH-^tUd yh//r does mvj 
pnwiiit any very strikiTiy (‘hiinyosof form. In the !h(‘roptoehiiia' 
the ventral bovdtu* of this plni;i* is deojiiy noteiied : hsoider hi «i'dc‘r 
convex aanl pi*oiluiH‘d downwards at. its inferior angle inlo a small 
spivr restiiig (in tile ipijidrato juyai har: in trim Pldh'pitt Ida* it i.w 
hainulate in sha}>e, llu* hea.il of the hammer is large, intlated, 
pi’oj(H'ts downwards Itt'hnv t.he hai*! of tlie <|uadrafo jugal bar into 
which it tits by a. groovi*. wdiile the shaft of I he hammer i*. 
attadied at rigid, angles to tln^ nn'selhinoid ami so as to iunea 
cl<*ar space aJiove and h(*lo\v it., hi t.he Piprida^ it. resembles fiiat 
of tile Potingidm as might be supposed, Ublong in s(iap<*„ its 
dorsal liorder is sinuously (uirviul, h*adiiig info a sj»iu‘e befueen 
itself a,nd the frouials, its iiderior iiorder is straight, lad, the 
line is broken by tlie downwa.'ri( <*xtonsion of tfie inbu*o>eKt.eiiial 
a,nglo; the outer fioe bonier is hollowed. In Pittida* the dor.sa!, 
(xxteaiial, and x'cntral borders a.n^ fairly de(*ply holl<»we<t so tluet 
the plat(3 has a Ihkiheil app(‘a,!'{nic(y atid this sluvpe is still mort*' 
pronounced in the J,)endrocola,ptime. hi t.he Ponmhuvriinm this 
plate is almost quadrangular in fornu a,nd has tla^ inbvrxeextornal 
angle pi'oduced into a long pillar cKfetnling down i.lieqimdrahr 
jugal bar: in the la.rgin- forms (e. g,, Batara) this c*oUimn a|r|.e.a,rH 
to spring, from tlie mid,die of the inferior* liorder, hi ttio 
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HynnliaxiiiH* suid Xoi)ici<lfn it forius a, la.ri'‘a qua<lrauguL‘ir plati^ 
sliglitl}" hollowofl ttlong its oxtornal ])ur(lei‘. 

Idiu Horn* of olfa,(‘toiy a.pjjcai's only in a, few eases 

to Ih> pai’tiaily ossified. Thus, in Xijfhocnhtples alhitudlifi fei' 
(;xa,ie.|)le, and j^ossihly in other s}>eeies of this gonuSj the anterior 
poriiioii of the eha.iuher is jtai'tly e]oSL'<l in, wlion the skull is seen 
from l)eIow, ly the inwa.rd extension of the |ndatal proeesses of 
the premaxilla. 

7^Ae l^einccxUla and Xaiml. 

Exe(‘pt ill the Deudrocolaptidio and Forniiearii<he, the 
pi'enmxilla^ tweseuts no millj distinctive cduiraeters, being lint a, 
small, pointed, triradiate bone. In the Dendroeolaptidw, 
however, it is often protliieed, as in X}pho)diy}icJhnx, into a. Jong, 
decmrved probe. In tlie species in (juestioii this portion of tlu^ 
hea.k is of considerabilo length, suheireular, and roil-like. As 
a, consequence of tin’s mollification, the anterior uares huve shifted 
hackwiirds so a,s to lie iinmedia,tely in front of the lavhvymo-nasal 
ft)ssa, and have lieconie reduced to .small oval aiiertures. 

Jdie nasals in sucli genera, as I have been emdded to exaiuine 
of tinr Furnariiiae, Synalla.xime, and Pliilydorime, of Dr. Hharpe s 
^ Jlaud-list,’a.re of tlie scliizorhina} ty])e (text-lig. p 50 g, p. 15d). 
And on this a.ecouut, as w<.‘ll as on the evidence of the skeleton 
generally, I suspt/ct that it will lie found aiU’isalile, on furtdier 
work, to merge all three in a single su]>family, and with tliese 
ivill probably follow also the Beleruriiue, Margarornithiuie, a-nd 
G lypl H)rh\'nchinie. 

71ie Maxilla-Jiajal sir oh. 

The nuixilhi, as usual, is conqdetely fused with the premaxilla, 
hut its tipproximate si/m may lie measured, gimerally, ]>y the 
an tern-posterior extent of the inaxillo-])alatinc jirocesses. Tliese 
difl’er somowlmt markedly in the different groups liere associa.bed. 
They will lie found in what is proliably their most primitives form 
inihes Fittidm,CJouo]lophaghhe,Furinica,riid{e,find 1 >endrocolfiptin;r. 
lli'iidn the umxillo*|>ahitino process is trifing’uhir in form, tins 
a.|)(‘X of the triangle rising gently from jihi'oad liasi^ whieh sweiqts 
rouml postmaorly into the quadrfito-jngal l)<a;r. lldie apex, it sliouhl 
las mentioned, inulerlies the free end, of the vomer. In the 
Fornnkariidm the maxilla., fit the [mint from whicli the pfvlatine 
j/rociNss ](‘fi.\'e.s, is jaerced by [mmumatic fonnniim.. 

In the Pijiridm theses proccsssos fire sti*fi[»“slm.ped, with fi |'>eti‘it.e 
fn‘e end, snid stand out almost fit right fingles to the long axis cT 
the nuixilhi, Into the base of this lione tliere opens fi pneuimithf 
forfuneu conspicuous when the. skull is seen from below, ddm 
form, find a.n‘fingemeut of these elements recfdl the iimxillo- 
[lahitiiies of the Ootinghhe, indeed the differences hctweeii tlie two 
are a negligible quantity. 

In the Gonoj)op1ifigidfe juul the Philepittiihe these processes 
are of considerable length and slenderness. They spring, in the 
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Voitrul aspects of tliu skulls of:—a, Jlf/Zativa me//(fp(HUtt 0 . l». PhlhpUht Jaht, 
(!. X^scndomhiptcH hoismwanlL tl. Dcudrovalaph^ phfUHDUfB. <\ Jktfam 
ehiemi. f. XipJmrhpmlim tMahilhmtris, g', Doreul anpiM-t of skull (4 
" Vseiuloeolaptm yx 

ui'.—coiK’lia vestilmli. h.p. baHiptorygoid process, c.p. (•tn'e.bollir prominent;,o, 
« maxillo-palatiue pvoctiss. ni. » misnl, n,pmA\ «■ pgsal proeow of pre- 
muxilln. ptL ».palatiuo. » ptorygftkl. jp.sr.it. *wj,>roce««UK ijygonmticaw 
sfjnnmosi, q. — (piadrato, m, voiwoi*. 
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Pliilopittida^ (text-iig*. -50 b), from a iiioderatuly ].)i*oit<i liaso aii<l 
slope o]>li(|Xiely I'aekwai’ds till reaeli the voiaei*, wlieu, tliey 
(‘iirve so that their fr<*e ends nui ])a.ra.]Ie] witli tla^ long axis of tlie 
skull. Jn the ih30i*optoehiiKe these ]>P()eesses a:p].)oar to s])rijig fi'oiu 
tla^ inner (‘xtrranity of the fpuxdvjito-jugnl bar, tliat is to say they 
are givtai olF by the extnane ]>ostero-iuterna,l a,ngle of tlse niaxilla, 
instead of springing from the middle of this bone as in the 
Fliilejdttidaa Tliey curve liackwards and inwards till they reach 
the vomer, when tho}^ turn sharply l)a.ekwjir<.ls and mn pai-allel 
therewith, terminating only when they touch the downward keel 
of the palatine. 

In the bynalla.xime and Acanthosittidie these ])rocesses a,re of 
great longtli and slenderness, curved towards tlie middle line, 
slightly wider at their free emls, and extending backwards so as 
to meet tlie median descending keel of the palatincvs. In Pse^fdo- 
colaptes (text-fig. 50 c) tlie palatine processes of the ma.xil]a ma.}'- 
1)6 taken, to represent a. halfway stage between those of the 
]')endrocolaptiufe on the one liand, a,nil the sjxecialised form which 
they present in the Hynalla.xinm as a. rule. Arising from a. broad 
liase they take tlie form of a pair of tongue-shaped iaminay under¬ 
lying the middle of the vomer and presenting a convex liordei* 
forwards, and a deojily concave lioi'der directed towards the 
]>!ilatines, with the median and downward keel of which they 
eorm^ in contact. 

The quadi*ato-jugal liar a tlords no matter for comment. 


The Vonm\ Pteri/(jold^ and Palatine, 

Tlie vomer (text-fig. 50 a-f) appears to ],ia.ve pu'eserved it". 
suu]dest form in the Formica,riidax Here, ns in Thavmojddlns 
and Pkdara (text-fig. 50 e), it is wide a,nd truncated aut(‘rioii}x 
1ms a long and bpoa.d hody, and terminates in two moderately 
long lim])s, wliicli will probably be found, in tlie nestling skull, to 
extend l.nickwards to meet tlie ])ter\'goid. 

Ju the Pittidie tlie vomer is of considerable size. Deejily 
notched anteriorly, it (extends ])a,ckwards for a considerabk* 
dista.iu'O, a, moderately h,>ng body giving place eventually to a pair 
of long limlis. ''J.''h()Ugli relaiiivoly narrower, the vomer of tlie 
Pipridm is of tlie sa,im^ shape. In the CJonopophagidse it is 
relativfdy sliorter a.n<l proihu^ed anteriorly into a. jiair of long 
‘khorus,” due to tht; fusion and ossidcatiou of the couclm vestilmli 
(texiidig, 50 a), In the .Ptoroptochime these adjumds to tlu.^ 
\‘omm* ace of great size and tt.>rmina,i'.e in semiossilled cartilage. 
But t/lio body of the vomer is here greatly' shortened, so much so 
that tlie breadth is greatm* tlrnu the Imigth, and from this alibre- 
via.i.cvl base two long limbs run ])a,idv to fuse witli tlie dorstil 
la-mina, ef the pala,tines: though it is evident, from the great 
h.mgtli of the liemiiiterygoid element, that in young skulls this 
vomer and tlie pterygoid will l.io founil in actual, contact. In, the 
Philcqiittidm (t(:*xt-,fig. 50 b), the vomer, though, of considerable 
lengtb, is oxtr(,nnel7 reduced laterally, a small feeble body being 
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i*,r)iitiiirH‘il l>:u*.k\\'5ir<lvS by p pjtii' <>1 ahiKisf. iiltlHrui linib;s. 

In tin-'1 K‘n(li‘()cnl;}]itin;r (tiwl.-fly. 50 d, p. i-iO) juhI Syiiallnx 
il, is nHK*h rediU'Oil, tli(‘ IkmIv sIhh4 .mimI bn^ad, and iJin liuibs 

only uiodnrjdu'ly Ant.arinrly, as in iJin rntiojN>j>{'iayida‘, il. 

sup'porbs o.s.siru*a,t.it>ns nf iJia i.nrbina’i rarlilaya. In snnn' «d* llu* 
SMaillaxiinn, i\ iJinsa Mssiti('a4iniis lain* iht’ IniMti 

(li* a sinall pai r ()f iriaii.u'ular plains .sr(. \ tM‘l iaa Hy. 

The ‘jdrrj/fjohl has a. si.va.i,^'bt. and innn^ nr Inss rylindrira.l sladi., 
;md <aKt(‘nds f;tr forward on io iJio pa.rasp!a*noidal rostrnni : and 
as a couse(|ueiu'<,‘ of this I'orwan! jutsiliois iha basiptoryyuid 
proeessos haA'(‘ disappoaind, and iJin farols ba- arlhadation 1 horn- 
witli 'have r()in[)lntnly <lisa])poaro(l ibis rod. 

As ini^yht bo ex]»nd»(al, i>in‘ro aro some b‘W oxaaplions b» ! hn 
i;vnt"ra.I rule a.monjii' j 4 'ronps as to the form of the shaft, 

'^riius in /^sr/a/or(>/fY//i?o,s‘tJamnnor a.sp(‘(*f of Ibis rod has <lr\sdopiMj 
aJu'oad phalan^‘( 0 !n<*ir‘asin^* in brr‘adt.h from 1 ho proxiinal t hird 
forwards to tlu^ |>a.la,tino, while in Aiuntth((hm'dfa it. is st ron,i»iy 
bow(Ml forwards. Bui Ida* pneiiinaiic apertiiSM* wbioh <H'cnLs noar 
tiluoiriioidaiiou for the pna.fl:raii‘in tda* Murylannidjo appears to !uy 
waaiting altom'oila'r in Um types now nmlei* etinsideraiion exeepi 
in the Pi|)rida.'. 'Fho ehi(d‘ point of int<or(‘st, wbieli ailaehes to 
this boiir^ lame conec'rns the form and ixdations of its distal 
taxtremity. in ihc Pipridm, as in the smaller (lotini^mlax tins 
sliaffc terminates in a. loiig, imsta.te plaice closely ap[di(‘d to the 
paras])]ienoi(lal j’ostrurn, a,nd fused along its iidVrio!* l>order wit.h 
tlie palatine. Tlie Ptei'ojdiocdndje at first sight. a]>pear alst> fo 
agree in this matter, hut a. more (xarefid <'xa,miuatiou slanvs that 
the expmided, liastate portion (lu‘inipt.<‘rygohl) is tait oil* l>y an 
pvlinost vertical section from tlie shaft, a.nd appears as though it- 
were ])ut an upgrowth of tlu^ dorsal edge of the palat.ine. 
Hylacim (lifters from the rest of tlie (lono{>opjiagida‘ in t his only, 
timt the suture lad-ween the main shaft ami thr^ Inaniptejwgoid 
is more ()l)li{|ue. 

In the iftttidadilunshaft (xxteiids further forward, and terminates 
some distance in front of and above. th(M:‘ud of tins pnlatima in a 
roughly (juriihuTigular platig dc'cply notched in fr<mt . Wit Is this 
plat(( the hemipt<a*ygoid forms whsst sstay almost, Ini dswrihed 
as js, dovoda.ilcd joint fttting isito t!a( mstch just; dcserihcMh and 
sanniing backwisrds below tiu^ o.K[)ji.uded nml of t.lm |st,eiygrdd 
slasit jis far as tlie end of the palatine with wlud'h it is fused, 

In the Philcpittidm there is no hcuvip{.m*ygoid, iho shaft, being 
wiitiuneil hmwards froui the p()int wlnme it im^et.s the palatines 
in the form of a long and (hdic^aic^ swoixhslmpml hhuU*, curving 
sligjitly upwards,^ The free end of this blade n^acht^s the vomer, 
which, however, is fused with the jialatiue. 

ftdie Fonnicariinay 1 feudi'ocoiaptinai, and Synnllaxinm agree 
■exactly with the Pipridm and the sm^dltav (jcftingidiB* Tim 
Acanthosittinag however, are 'quite peculiar in this matter, hn,t 
nearly resemble the true Passeres, The shaft, which is sigmoidally 
miirved, ends in a small pedate plate closely applital to tho 
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p:iriiS|)li(‘noi(1;d I’ostdnuii niHl ^Kisses over, iiud lieyond, the hinder 
i'lids of the [palatine foi* soiiie eonsideralde <lista,nC(a so tliat 'wlait 
appears to ]>e the h<aui]»teryj>‘oi(l lies innnediately rnider the pedato 
expansion of the main shafli of t1ie ])toiT^-oid. 

'The diiller(ai(*( s which o1)ta.iu a.nioni>’ these ^a*oups in tlie 
matter of t]u‘ palato-pt(a*\\t>’oid articulation aj’(^ of sutlicient 
interest to demand some fiirtlier notice. I lia,ve shown that tiie 
Pipridap Ptcs'Optochinay Forinicariime, 1 )ondiH)eolap)time, and 
8ynalla,xime all agree in eonnnon witii the smaller Cotinghlay 
while the Philepittidie markedly ditler therelT-oin. 

Noav among the Cotingidte this palato-pterygoid articnlation 
appears under three forms. Jn wliat is (loid)tless the most 
prindtivci the sliaft of th,e pterygoid is continued forwaials, 
iwecisel}' as in the Pliilepitthhe (p. 142); and this is well seen in 
i'lhashiorJupiclms for example, ami, in a. slightly more specialised 
form, in Oahjptoimna among the Euryhemidax In Ootingids, such 
as A'ulia or Lathria, we luwe a.pparently the intermediate stage 
hetween that seen in rMle'pitta and Chas7no7'Iq/'iic/ms on the one 
liand, and that of tlie smaller Ootingids, sncli as Hadrostomus, and 
the Ifoimitxiriime—ami the types associated therewith in this 
connection—on the other. In tliis intermediadie stage the ptery¬ 
goid impinges against the parasphenoi<lal rostrum, aiul is tlieii 
continued foiavard in tlie form of a. pedate plate, avtienhiting with 
what is evidently a large hemipteiygoid fnse<l with the palatine, 
hy means of a. sinuous joint. In the smaller Ootingids, and in 
types sucli as ThatiiitophiltisniiA Pteropdoch tliis joint has hecoine 
ol iliterjitcHl by {lueliylosis. 

I cannot recall a similar fusion between pterygoid and palatine 
in any of the higher Passerines, hut it occurs witli some frequency 
among the Ooi'aeiiforju birds, as, for example, in tlie Oapitonidaj 
and Bucconidie. 

TA\q pedatine has a scrolhsliajied body tnrno<l witli its concavity 
inwards, and, fusing with the hemipterygoid, forms an articular 
surface whereliy it is enabled to glide havkwai'ds ami forwards 
along tlie jiarasplienoidal rostrum. The ventral free (‘dge of the 
scroll forms, with tliat of the op]K)site palatine, a, d(H‘|) cliannel 
along the roof of the ]>a]a.te immediately Ixhlnd the vouut. 
Ifrom th(^ outer convex surfaces of this scroll then^ is given off, 
near its anterior hor<h‘r, a muTow’' hori/.ontal lamina, which smids 
a, short spur liackwards to form the trauspalatim^ ])ro(*ess (W, K. 
Ihn*ker)a,ml a. long, shaider rod forwards iio fust> with tlu^ palatine 
pr<K*(‘SS of the |>renm.xilla. Except in the J'^ittiday the nmxillo- 
[lalaline pi’oeesses lie so fai* bach that theii* free ends toii(‘}i, or 
almost touch, tlu‘. aiitero-inferim* angle of this palatine scroll; Imt 
in the gi;oup in <|uestion these piocesses liave shifted forwaaxls so 
tint tlieir free ends are far removed fi‘om any relation with this 
portion of the palatine. The tra.nspala.tine spur is especially long 
in XipImrhpmdi7M (text-fig. 50, /, p. 140), and this is apparently 
corr(da.ted with the rema.i‘ka.hle form of the beak. 

77/6 QimPate .—As in the Euryhmniday though not in so marked 
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a. ivia.niier, the rji!;iih*a.t(^ (]e\'(‘lo|)S a. cohiiniiaT laiitn'ss r»l hoia‘ 
latera.d oi’ the outer <‘oialyh'\ tor ilie a.rthailaiion of i-lu* <ju;iilralO' 
har; a.iul this (‘ohnnu. in the (t»n<')|>o|»hay‘iila% rl^es up\var*!;s 
■para,lie! with the shall', of i.ht^ (jiia.(lra,te aial lor hall ils hriehl. 
The outside of this cohnmi is .» 4 'entiy hollowasi to fnnu an art irtihn 
siirla,(;e for the <|uadrato-ju^Lfal l)ai\ the (‘\ireiae prtjxiiiial and ol 
\vhi(*h rises j<>‘eiitly npuards to slide aloii^i*' iJie .Lthamid surlaee 
pi‘Opar(‘d for il. When the (juadrat<t Is se(‘n from in front, t he 
outer eondylo, for tlu^ ai‘ti(*nla.l ion <4' i.he mandi!>lt\ has lie* 
a,ppea,raiiee of ])ein^‘ home on a, s(‘parat(t pedirle siandinj^* oiil 
ohli(|uely and at sohk' dista]»(‘e from thi^ iiinta' rojidyta and this 
is especially marked in tla^ Hynallaxitn* forms. Seeti from hs 
articular surface, th<‘ inner roiitlyle will ]>e found to Ih* suheircadar 
in shape ami sepa,i*ated hy a deep i»’orn'(‘ from the older (oudylo, 
wliich is ohloiiiH’, siymoidally (Miiuod, and has its lou^ axis almojNt af 
3 *i,niit aiyi:fh‘S to tlte ion,!;' axis of tie* sknlh Tiesi* feat ii may 
lie rmuemliereil, obtain also in t.ho Mnryl.*emi,<I:c and (totitiL'id.'o, 

77e;‘ Mamlihh, 

Tlu^ does not present any vtay striking!*' characters, or 

j)oiiits of value for systemath* purposes. 

It is trumaitcd postmaorly and ha.s otdy n, \'cry short, tideniai 
aipi»'ula,r procr'ss, (except in tlu^ (j(aiopoplha,i>*id<e, where iti is of 
inodtuute leu^’th. The lateral varuity is always vta-y small, and 
may be altog'tdJier wanting, as in tln.^ Pittiday l^ipridax I ddh'pitt idaa 
arid some Ideudroeohipthnc. The symphysis is nowlau'c extensi\<» 
except in tlie case of longdalled forms, such as Ah‘/^/a;/7p//a7o/.s* for 
caa-mple, wherein tlie rami rapidly apju'oatdi om‘ anotluu* to forui 
a long, slender, curved rod ilattmnsl along its su|H‘rior surfaci*. 


iii. Tni'i V'EPTi-muAn Uom'Mx. 

ddio pr(;>syns!U'ral V(‘rtchrjc ar<^ all liet(‘roc(c]ous and free. 

In their gent'ral clim‘acl;(‘rs tin,' <M‘rvica.l \'ertehr{c agrts* verv 
closely with, those of theMurylicnndjc, whieh I liavi* already 
d(‘sc‘rihed. 

ddie odontoid liganaail. of t.la* at-las is ossituMl in all iihc^ groups 
Imre d<\alt witiu nypa.po|,>hys(‘S aix^ well d(‘\ ('lop(Ml ojdy in .soim* 
A'jh:)rinicariime (e.g, tla^ Ikuidrocolapthm*, and Kyna,na,\ina\ 

As in the iluryhcmidje, (.lu( typical numhcr of cm’vicals is i wche; 
ioliowing tlasse mv iluxHo <x‘rvu^o-thora,cic vmichrag 7, r'. those 
hea.riiig frec^ ribs which do not a.rticnlati^ with ilie .sh'rnum, 41n,* 
Jiiudiuost pair laxir Ttneina.te pi'oc(,tsses but lm\"e no sieiajjtl 
segment. In some, e. g. there a.re only tWo |>a,irs of 

cjervico-thoracic vertel'irai, tlie hindmost pair just ';:re,ferr(‘d to in 
such cases articulate with the ste,nnnn, 'But this [loint is of 
systematic value, tliough, of interest morphologit*a^lly. 

The tlioraeici verteline ai^e six in lunnlier aiid' liavo well' 
developed (|uadi’angu!ar neural spines, vvhicli imry, as ,in:, Pip!‘idi:e 
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form a series of separate upstanding plates, dr may, on tlie other 
hand, interlock one with another by means of a bifurcating process 
from the anterior and posterior angles of the dorsal border. In a, 
skeleton of Nipiornis sp. inc. three of these vertebrie (l-o) have 
become ancliylosed, l)ut whether this is a.n iiidividiial peculiarity 
or is a featui’e pecnliax to the genus I am at pi'esent unable to say. 

Tlie last thoi’acic,-in all tlie species of the groups here dealt with, 
has fused witli the synsacrum, and in the Dendrocolaptin® two 
thoraeics appear to b© generally fused therewith, each of which 
bears long ribs (see p. 146). Hypapophyses in the Pittidm are 
wanting; in no case is there more than two of these processes. 
In the Hylactimc and Dendrocola.ptinm they are fairly well 
developed, but never so long as those of the two cervico-thoracic 
vertebrae immediately preceding. In the Pipiida^ and Philepittidm 
they are degenei-ate. Fhihpitta, by the way, is remarkable for 
the small size of tlie centra. 

Twelve vertebrae enter into the composition of the synsacrum, 
but the series from which these are drawn is not always the same, 
as may be seen by the following tables 


Conopophagidffi!, 

FUf:a. Pipridip. e.g-., Pliilepittidaj. 


Thoracic . 

.... 1 

1 1 

1 

Lumbar . 

2 

2 2 

3 

Lumbo-sacral 

... 3 

3 3 

3 

Sacral . 

,... 2 [caudal. 

2 2 

2 

(ja,udal. 

.,.. 4 -f 7 free 

34-8 B-fS 

34-8 


12 

11 11 

12 


Total 19. Total 19. Total 19. 

Total 20. 


Formicariime. 

l)cnuh*ocoluplim«. 

Kyaullaxinju, 

Thoracic . 

.... 1 

2 

1 

Lumbar . 

B 

2 

3 

Lumbo-sacral 

... 2 ■ 

2 

2 

Sacral . 

.... 2 

2 

2 

Caudal. 

.... 4 + 8 

4 + 7 

44-8 


12 

12 

12 


Total 20. 

ToM 19 . 

To'tal 20. 


The analyses here given at‘e undoubtedly worth publishing, df 
only as a basis for further work; but before they can be 'of 
mij great value a comparison of a much larger series of skeletons 
than I have been able to make is necessary. The ventri-lateral 
processes of the second lumbar are in all cases well developed, 
but those of the sacrals.are more feeble, so that some difficulty is 
experienced in distinguishing, ■ superficially, between sacral and; 
postsacral vertebra. The dorsi-lateral processes of the 'sacra! 
and postsacra,I b are long, keeping the innominate^ wide,apart, 
'pEoaZooL. Socv**^190ffi Yot. I. No.'X : , , ^ 10-'""; 
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wliile by tliP ossilication of tlu* tcmdiiioujs iissio^ cn'rrlyiug ilioiii u 
bony roof to tiie pelviw i« fonnoO, whirh i.s most, t'ornplob^ in l^lUn 
(see p. 151). 

Ill .riUf(i the fonrth postsaerji.l bu’ius n p;i.rt of Ihe synsnernifj, 
nltbongh it rtsnlly lies well behind the (‘inbrnee of (In* ijiuoiin’nnie; 
on tlu^ other luiiub iii Xiphor.olaptvs, bn* <‘\junf>h*, the fifth free 
candnl lies w'ithiii this embrace, y(d‘. remains free. 

Welbmarkiul intercentra, as jnigbt be exjurted, ocaan* in thr^ 
Dendroeolaptiiue— 5 to 7 vortel)rn‘; they are smaller in the Hynal 
la-xime a-nd Forniit'ariime, a/tul vestigial or wanting in liu* Pipridie 
and Plnlepittidax 

The ventral aspect of the synsacrum is inark(‘d its ti way wliieh 
deserves some notice, inasmuch as it may be eitbm* deeplv 
grooved or jaitted, after a faslvion a|)|Kir*ontly not nuT with outside 
the groups in wliich tlnxsi^ peeidiai'itbxs occur. 

Thus in tlie Pipridm tln.^ vent.ral aspect, of tin* synsaerum is 
marked by deep grooves extmnling on either side of t.he middle 
line from the level of the hrst lumbar to tlnmsaeral vradebric; 
while in Fipra there will be found a. doidile row of dcH'p oblong 
pits, one along either side of the middle line, from the last 
tlioraeic V(3rtobra (tlm synsacral) to the first sai'i'ah Amtmg the 
Synallaxinag ^S'ipUypim agrees with Chhwiphm^ vhile Kpwifhtxh 
agrees with Fipra, The llylactime ha.ve a, groo\'e«l symsaeruim 

These pittings appear, indeed, to ocviiv only in llie i^ipridax 
Synallaxinag and Acanthidosittkhe, and nia.y extend, as in I*ipm, 
along the whole length of this eompk>x as*far as the first; siu‘rak 
or imry occur only from the hist lumbar to the first sacral im in 
Vinelodm, 


iv. The Ribs. . 


In the Pipridw, Pittidjp, Pbilepittiihe, (hmopophagiday and 
Formicariime, long stylifonn ribs are borne by tin* cervitad 
^'ertebrm, from the 5th to tlm hih inelusis'e; from'tin* Idtii I2tli 
the style is vestigial mid a. nai*row pleurapo|ihys!aI lanudla. alone 
is left. The DendroiHila.ptiine ili/lbr in ba\‘iug the stvliform 
portion of the rib much shortia* than in tin* tvi>es just nderred to, 
Among the Bynallaxinm it wo'uld semu that twm types of ribs 
obtain, <>!ie represented l>y a limui-like pleurapopliysial Inim^lla,, 
and one in ridrich this is very broad, mid may' furthm^* have it shoi't 
style as in Xipkorhipicfiim, 

There are three m*vm)4;horacic ribs, tlu* 1st greatly reel need ; 
the Srd bears an uncinate process but no sternal segment. 

There are six thoracic ribs, of which five generally artienhite 
with the sternum, In some of the Bynallaxime and Dcimlrcv 
oolaptin®, there is a'tendency for, the 5th nb to lose its connection 
with the sternal border. . The 6th rib, ahuost .in variably 
with the^'Sternai segment'of the.5th, being'attached liydigament 
to a more'or''fcss welWeined. facet,' ■ ''t - 

^ The mmnat«;art, onlv 

in thiy|ycbnsp'icim ■, v,,",'; , ''t 
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T. Btern^um and Shoulder-Girbias. 

l.lie stieiiuini of the Ihuclie^ophone Pa.sserew throws an interesting 
ligiit ou the ev^olution of the typical Pa,sseririe stei'iinm, in whieli 
tiie corpus stend is ([n‘'Ub*{mgula.r in shap(‘, with a pair of iiotclies 
in its posterior bor<Iei *5 long anterior la.ttiraA proitesses, and a 
ft>rketl spina externaj the spina interna heing wanting. 

i'n the Oonopophagithe the sternal plate, however, differs con- 
spicnoiisly from tliat of all otlier Passex'es, in that there are 
foiij’ posterior notclies, Yarjing in the depth of the notches and 
other small points in the di.fferent genera, these peculiar sterna, 
together with the sternum of PiUa^ have hitherto been regarded as 
modifications independently acquired—those who lield this vie'w 
not regarding tlie genera wiiich I have grouped together as 
(dosely allied forms. Tlius, Porhes, for example, in his pa,per on 
the genus Oonopo'phmja (2), wi'ofe, As regards the possession of 
a four-notciied sternum by these birds and the Ptei'optochin£e, I 
aan not inclined to consider it in any way a primitive character, 
but rather as a,u instance of a simple modification having been 
i ndependentlyac(pnred in different groups of birds.” Nevertheless, 
1 venture to think that the brigading of these types with four 
notclies to the sternum is justified, not on this character alone, of 
course, but because of the numerous chaiucters which ail share 
in common,. 

It is to be noted that among the Ooraciiforin birds, from whicli 
the Faaseres are probably derived, a four-notched sternum is tlie 
rule. Hence tlie sternum of the Gonopophagiche may be a 
survival of this older order of things; on the other liand, it may 
be that this family has developed tin's clia-racter anew. 

I incline to the opinion that the number of these notches is to 
be i‘egarded as a primitive chaiucter, and that while in Hylactes^ for 
example, the notches have tended to deepen (text-fig, 51 a, p. 148), 
so as to acquire a supex’ficial likeness to those of the Buceoni(he, 
in Oono^yoplmga they are on their way to reduction to the normal 
'Passerine number, liy the closing of the inner which are 
now i*epresented {apparently by fenestrax only (text-fig. 51 b). 
Buell a inetliod of reduction is common in the Accipitres, for 
example. In the Menuridfc tlie posterior bordex* of the sternum 
is entire; in the Pittidie but a single pair are left, which, 
however, are quite unlike the notches in typical Passex'ine sterna 
and reeiill those of the TuruicidiB (text-fig, 51 d) 1 This form 
of sternal plate seems to lie, however, nothing more than an 
exaggeration of that met witli in Oinclodes, for exjimple, as may 
be seen by comparing text-fig. 51 c. It would seem, indeed, 
that the Euryhemid and Eormicariid Passeres represent a state of 
flux in this matter, {-is well as in the foiun of tlie sj>ma externa, 
which vai-ies in difierent genera of the same family, as in the 
Eurylaunidaj and Cotingidm. In the higher Passeres the bifurcate 
spina extexma a.nd single pair of notclies to the posterior' bordex'“ 
of,the sternum are universal, 

' ■ 10 '^'' 
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While ii\ Co,H>pophcuja the inc<liaii paiv <.)P iiotobi-K 

appoiir to he closing, in Jh/kwien they sw'in tf) Iwa'C ivaelieh 
7ieivi'ly the rnnxiiiimn <levelopifH'ut. 'I’o Ihnl .•( .similar^ sii'cniini 
we have to soarch among tin? (toi-iieiit'onues, tlmt. of the I!iic(?oni< oi 
i’nrniKhing the nearest approach. Ihit, whereas in tin? Ihiceounla? 
the postci'ior-luteral a-iul int(?nm?<liat,i? proe(?.«ses appe.'ir as though 
given otriToni a common hiusC" tho margin of tin? deep sear tor 

the, origin of the ,steriu)-c?orneoi(les,.in the inlenueihaf t? 

proeeiss appi-au's as though it hu..l hcen wit out l.y steneilling Iroin 
the sternal plate? itsolt', of whic.h the. po.stcrior lateral pir?ees.s 


're.xt-flg. 01 . 

a 



Form of the poKttirior liorditr of tlio fttonuim and tlio wdaiioiw of tint artiotilotioHN 
of tlio bouoH of tbo Bbouldor-dirdlo at tho ftmnuon 

a. h. (hnopop/mffa. c. Cinchidm. (t JHtftt, o, 

«en»acrocoracoid. «i.jro»«aiitonor latwal prows, <j*wcarimu diiviclo. 

oor.ss* coracoid, posterior lateral pnasesH, i« processus iptomediiw* 

s,c,»Hpin& externa, «c.»8capnla. 


forms the outer border. Tlie two notclies are aubequal in 
length, and do not extend beyond the middle of the sternal plate. 
Again, in the Bucconkl stei-num the sternal plate tapers rapidly 
to a, point, meeting at the hinder end of the (?nrina., wliite ui 
Hyhotes, though much incased, the hinder end of the sternal 
plate, though narrow, is at l«iht nearly; :as wide as the Imse of the 
coracoid. ■ ' ■ ' "■ \ y '■ ■' v ■ '' , 
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44ie Jiutorior procicjss in is of onormous 

projecting far l)Hyoii(l the level of the end of the s]>iiia exteriri : 
along its free ouiitn.* loonier are plaved t!ie a.rtitaila,r smhwtes for 
tlie ribs. The spina external is inodo'rately long ami slightly 
|)ointed. carha^ sterna is small. 

14ie sterna, of all the remtuning gene.ra, iume discaisseil are of 
the typical Pa,sserine type-j and present but few structura,! 
variations : tliese, howex^eig 1 will biietiy indicate. 

Except in the case of the Philepittidag all these sterna, agree 
in having a forked spina externa —in PkHiYpiUa it is niift>rk(;‘d 
and small,—a moderately long anterior-lateral pi'ocess to wliich 
alone the sternal ribs aiticulate, and but a single iiotcli along 
the posterior free border, the proeessiis intermedins being 
wanting. In the climlnng forms of the Formicariithe aaid Den- 
drocolaptidte the sternal plate is long and narrow, and the keel 
sliallow. In the Philepittid^e and Piprhhe tlie spina exterJin is 
pierced on its dorsal aspect by a large pneumatic foramen, and 
there is a second apeiture in the sternum, immediately behind 
tlie first. In some of the Synallaxinm the sternal foramen is 
found, but the more anterior aperture is wanting. 

The cora(H)id grooves do noh meet in the middle line, and have 
prominent, sinuously curved, dorsal lips: the ventral lips are 
thin and continued inwards on to the spina externa. These 
grooves attain their maximum <levelopinent in the Conopophagidm. 

''The coracoid shaft is long and slender, but is apparently never 
longei* tha-n tlie corpns sternL The procoracoid process is never 
la-rge, and takes the foim of a short, oblong, downwardly dii’ccted 
plate; thus, thougli smaller than in the Euryhemidag it is larger 
than ill the higher Passeres. In the Rylactime It extends upwai'ds 
to fuse with the inturned head of the acroeoracoid. Tiie width of 
tl’ie shaft at its base is increased by a short and muTow flange of 
bone along the outer border, but this never extends furthei^ forward 
than the level of a line passing in front of the free end of the 
spina, externa,, 

14ie seapnla^ except in its relation to the fora,men triosseiun, 
which. w,ili be discussed pt'osently, presents no features of sufficient 
int(irest to demand special notice. 

The fwrcula is of the typical U-shape, but varies a,s regards 
ilie development of the hypocleideum and tlie fonu of its free 
emls. The hypocleideum in Hylmtes and in the Pi])ri(hB is vesti- 
gial. In the Pittid® it is linguiform and rises abruptly from its 
ba-se : in the Philepitthhe it is almost quadrangular. It is 
la.rgest among the Dendrocolaptine, Bynalla,xine, and Formi¬ 
ca,riine types, where it inclines to a cordiform shape. 

The nature of the articulations between the coracnid, scapula,, 
and furciila, where they meet to form the forameih triosseum., a.rc 
interesting. They are of two kinds, one of 'which is peculiar 
to the Hylaotinae (text-fig, 51 e), while the other obtains more 
or less exactly among all the other groups. ^ :'' 

In, Oonopophagidae,—as I have already .'mentioned'', 



150 


Ull, \\\ l\ PVOllAF'r ox THE iiHTEOi.oOV 


F.Ot. I!fl 


the pi’ocoracoi^l turns OowiiwurOs to iusi'iAvil'h tlu^ iul uriiud |K>rl i<m 
of tbo {i(u;ocoi‘;i.coul, thus fujiihrojy surrounOiujUf iJif* lorniuou in 
((|uestiou, Oa) tho out<*i* si<io ol I his procorucoiO hfiu*! t ho 
(‘XpaiuItMl freo (nul ol‘ tlu‘. furtujlu. is at turhotl, I fu^ dorsnl horflot* ol 
this expansion litting into a. irijin,ii:ula.r nolcii in tho iro<‘ o<lp» 
of the aeroruion iuxk'css of st^’ipulji: t-lus jua'oiuiou I'lnuu.ss, 
by the way, beiii^^ set on in {Mlva.iu*(‘ of the pro«*oi';u‘oi<l !>aiulj 
serves to further iuen‘a.se tin* length of ih<^ rtnh of ihe iorauuui 
triossenin before i‘efm*e(l to. 

In the Pittithe the procora,<^oi«I process is \vaiitin,i^: the I'oormy^ 
of the triossea.l foramen is consetpiently furuishoif (‘iitiei'ly hy the 
acromial process of the scapula, while its iniu'r wall is foniuMl, 
by the exjnmded foot of the furiada,,. d.lus nssts aptiusi^ ibe 
acTOcoracoid a,nd alto^a'tlier in fi*ont of tlio am-omial pj'ota'ss^ 
whicli, liowever, it touclies liy its posterior doi'sal aUjt^le, ami then 
completes the triosseal foramen. 

Jnthe Phihpittidm the [)roc()ra,(*oid is modia’ately well diAa'Ioped 
and turns abruptly downwards, so as nearly to meet the ai*ro 
coracoid, the gap ])eing tilled hy a ligametdu Tlu^ acromion of 
the aca.piila crosses the coracoid, so that it lies inniHslini.ely over 
the anterior border of tbe protairacoid, llie uppm* imd of tln^ 
expanded foot of thefui'cnila. is attached, partly to t\w acrotairacoid, 
and partly to procoraeoid and aiironiion of the scapula, forming 
an extensive attachineut with its anterior face. 

In the Pipridj.B the procoracoid lies immediately iHdn'ml the 
acromial of tlio scapula and tlie expanded foot of the furcida ; 
attached in front to the acrocoraeoid, and behind to tlu^ scapula, it 
closes in the triosseal foramen, the actual roof of wliicli is birnuMl 
entirely by the scapula, the protairacoiil forming a, sort of |HU!t 
lionse continuation of the roof cauda/l of tln^ scapula. This 
arrangement agrees with what obtains in the Eurylamidie, ibe 
remaining groups here dealt with, and tlie higher Pass(nH.\s. 

vi. Tiik Pelvu! Guidle. 

The pelvic girdle dilfers consideraldy a-mong tbe fnmihh*s litux* 
under consideration, the more primitive types showing a. :raihc»r 
close resemblance to tbc? Eiuylmmidm in this malvtimx 

In Pkikpitta this resemblance is fairly close, ew|iet‘ially in so 
far as the post-acetalmlar regiot.i of the innominate^ Is cx)ncmn«:‘d. 
In front this element takes the form of a concave, coni(*al Idade, 
which does notarise to the level of the neural spines of tlic^ 
synsacrum, and is set oft therefrom by the trarmvei’He prexjesses of 
the enclosed vertebiw ; behind the aeetebulnrn the innominate 
expands^ to form a broad dorsal plane, which tomuia)i.tes catidad 
in a'point opposite the transverse■ process of the third' (mdid 
vertebra. There is no pectineal process. ^ The ischium 'is con¬ 
tinued backwaxrls and downwards in the form of a;,narrow curved 
' blade,^teminating\'in'^ a. tmn^ point ,^hent'tdie 
main; body; pf, the' blade,■;tbEabsel7^ng^^to^^ 
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piil)ic fissure, closed posteriorly by tlie ancliylosis of the is 'lilum 
with the pubis ; tliis last is produced caudarl into a moderately 
long, inwa.rdly cur\a‘d rod. 

Ill Pitta the pre-ac(da.bnla,r ilium is broa.der tha.u in PluhpiUay 
juid rounded in front as in the Euryhemhhe: while the post- 
a.eetabuhu’ ilium after expanding to form a broad <lorsal plane, 
terminates in a long tongue-shatied pla.te enclosing a. deep notcli 
between itself and the tra.nsverse processes of tln^ free ca-iidals : 
from tlie lower suidace of this tongue there descends a, liroad plate 
to fuse witli the ischium a.nd enclose the ischiarlic foratneu. 

Anteriorly, it should be remarked, the innominate encloses a 
deep trough bounded in the middle line by the synsaciul crest, 
and floored by the transverse processes of the vertebran The 
ischium resembles that of FhileplUa, An unnsually l)roa.d [jla.te 
of bone divides the obturator foramen from the iscliio-pubic 
fissure, which is thereby grea,tly reduced, an<l is further closerl 
posteriorly by the fusion of the ischium with the pubis, which 
terminates abimptly just caudad of the ischium. 

In tlie Pipridm the pelvic girdle also hears a strong resemblance 
to tha,t of the Euryhrmidm. The for^ea iliaca anterior is well de¬ 
fined, and there is also a deep tmngli between the synsacral crest 
and the pre-acetabula.r ilium. As in .Pitta, the pOvSfc-acetabular 
ilium is continued backwards for some distance, but so as to form, 
not a tongue-shaped plate so much as a spine, between wliich and 
the transverse processes of the caudal vertebne there is a deep 
notch. The obturatox* foramen is sepai-ated from the isehio-pxibic 
fissure by a nairow bar of bone, bxit the fissure is not closed 
posteidoidy by the fusion of the ischium with the pubis. 

In the Oonopopha-gi(ke we meet with a pelvis of a someAvlxat 
more spiecialised type. The pre-acetabula,r ilia, meet one 
another in the middle lixie above the synsa.cral crest, and the 
foma iliaea miterior is unusually sharply defined, its superioi; 
border sweeping round in the form of a sharp ridge to form the 
aritexdor border of tlie dorsal plane, terminating above, but mesiad 
of, the anti-tx'ochanter. By this meeting of tlie innominates, the 
tx'oughs, to which x^efei^ence has been made, are here convei‘te<l 
into mnales lllo-hmihaks. The post-aceta-buhir iliiixn forms a 
modeiutely wide dorsal plaxxe which is continued backwards and 
terminates in wbat may be described as a recurved spine, from 
the lower surface of which descends a broad bony sheet to fuse 
witli the ischium and enclose the ischiadic foramen. The ischium 
may be deserilxed iis a band-shaped plate of lione, Ixaving its 
hiiuler end twisteil outwardly to a quite unusual extent and 
car lying the |>ubis with it. The obturator foramen is sliut in 
by a bony liar, and the ischio-pubic fissure, which is very 
wide, is closed by the descending process of the ischium, which is 
met by a corresponding pedicle from the pubis. The pubis itself 
terminates in a spine just caudad of the ischium. 

The Fi)rmi(*axiime, J)en.drocolaptiTxa, and Synallaxin'a^, arS': not 
sufficiently widl represented in hhe colleetious at my (lisposal Ixr 
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enable me to ssvy much eouceiniii'ti;; ibo :lot*m ol' tJie |H4\‘is iu iIiom* 
Moiuewliat het(TO^*en(‘ous grou[>s, hut tluuso gem^ru. whirit J hin e so 
exn.minod in this (‘oniiection show eoiusi<lembl(‘s|HM‘inl!s;it.!o!nn 
{ulaption b> climbing hubiis, in tin* smalloc Syncflnxtm* 
the |)elvss rosi‘m]>l(‘s that ol ihe Pliile|)itii<la\ having: ih<* tscbi;i, 
widely cx])a,nded ])osi.t‘ri(>i*ly and ja’oduced itdto 5> long on! lik(‘ 
foot bent .siia.i’|)ly on its long axis, i)nt t-im pee acH'iabnlac dinm is 
I'olatively sliorter. in iSi/donm the peenieefnbnlac^ i!i;i ai**’ 
widely sep.'iratiMl, Indug divided by a. <le(‘p trough on oil her si«le 
of the iSynsaecal t*i'esi ; but hi a,ml by the 

sliorteiuiig of the tra.nsvei'si^ pixH'ess (d* the sup}>ori liig v ejii^la'ic, 
the innominate lioues almost iioueh one anotheralnn'e t besynsaeral 
crest. In FfU’H^dacohipli^H tbi^ ])re“aeetabula.r ilia are snbeonieal in 
sbap(^ a,nd rise to the level of tln‘ synsam'al ('iH'st, Imt are se|sarail'd 
therefrom by a naj*rovv spaecx 1’be form of the isehium agu’ei'S 
very closely \\'itii that \\'hi(*h obtains among iJie more speeiaJised 
])midro(*olaptines : siiu'e it turns downwards insl('ad o! running 
liackwards beyond the level of the post-a,<•(,tabular ilium ; by ibis 
m(‘ans the depth of tlu^ himh'r region of the pidvis is griuitly 
increased. In ..\7/^4er/r(7//6*//a/s ajul JhndrowitfpteH this deepening 
is es}H}eiaIly notieiX'ible ; furtbermort*, tins is assoeiabni with a 
tendeiiey to clovSt* up the obturatoi* iissure by the ossifieatlon of 
tlu,‘ timdinoius fasda stretched between, tlie inferior border of tim 
ischium and tlie jrubis. In A’'i^>/mr/e//a.c//.vns* this newly oRsitital 
matter Iiangs down froio the isehium in tlie foian of a. did irate 
(‘-urtain of bom^ and is continued forwards and downwards to form 
Ur broad bony plate enclosing the obturator fommem 

The pelvis of Hatara^ one of the Formicarhdag pr«vs(*niis sonu' 
extremely interesting features. l,n irntny respects resembling the 
jielvis of I)e/udrocolapte.^^ it diflVirs therefrom in having the (lorsai 
border of the pre-acetal>uhtr ilium strongly an tiled, and lids mirvo 
is followed by the synsacral crest wliieh lies betvveen. IIuMsdrium, 
in its geiiaral slmpe and diaivutm's, also closely rttsmnhies thnt of 
Fe/mlroeslapteB^ but it diflers therefrom mainly in that, it fuses 
(completely with tlie puhis, which is unusually lanadand also vmw 
short. 

In all th(,iisep©lv(Ns the foma luinhulm is extitanely small, am! the 
fimea iHokmlim and pudmulalw m-e (Hudluent. 

vii. IbiK I’^KcriwiAL Limb* ' 

’".the pectoral Hmb ,i,u ilie groups liermdeKail'jed preseuts a soma'* 
what reniarkable uniformity even in 8trnett,tral details : so miiclt 
so that^it would be ditiicult, on the'evidence of tlio wing alone, to 
determine to which of these 'families the skeleton lielcmged* 

With hut few exceptions, the foreann is tlie longest seg'ment ol 
the wing, but then is never markedly longer v thearinaiid nmnus 
are subequal.' ^ There is;.no ' comco-hulnemlgroove,'' aiipl' tlio 
oharacterietic; pit, for the,,5f^cAiaK0'0H3?i6Va^ is,;'Siteatied ,below, itnd 
proxi'wad ofddie,:ulmmoom^^^^^ .'''d' ky 
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Ill Fhihpltta tlie ttiberadniii medltts, wliicli forms a kind of 
penthouse roof over the pueuiuatic foramen, is perforated by a 
small hole ; nnd the deltoid crest is short and but feebly developed. 
The arm and forea,r.m are pneumatic. 

The interinetacarpal plate is moderately well devek)])e(l, and 
fuses along its hinder border with the metacarpal III., which is 
slender and bowed. 

Ill the Pittidse only tlie humerus is pneumatic. The ileltoid 
(‘.rest is obsolete, but the crista vnfenor is well developed and 
rouglily triangular in shape. As in PkilepiUa^ tliere is no coraco- 
humeral groove, but the ectepiconclylar pincess is better developed 
than in Phihpitta, 

In the Pipridai the hnmerus only ivS pneumatic, the deltoid 
crest ivS short and feeble, and the cora.co-'liumeral groove is wanting. 
At the base of metacarpal I. is a deep notch continued outwards 
along the preaxial border of metacarpal II. in the form of a channel 
for the tendon. 

iN^one of the bones in tlie wing of the PteroptochiniB is pneu- 
ma-tic ; the deltoid crest of the humerus is obsolete and confined 
to the extreme proximal end of the shaft, and the ectepicondylar 
process is wanting; the intermetacarpal plate is well developed, 
and tlie preaxial border of metacarpal II. is marked by a small, 
laterally compressed, mound-shaped boss of bone. 

As in Pteroptochus, so in Jlylactes the wing is non-pneumatic, 
a,lid the deltoid crest of the humerus is feebly developed, while the 
ra-dial and ulnar condyles are set close together. 

Metacarpals II. and III. are unusually broad and set close 
together, reducing tlie space between to a mere slit. 

Of tlie subfamilies Pormicariinse, Dendrocolaptime, and Synal- 
laxirue, I can say nothing that would be of use. The wing 
here presents a great general similarity, and it is impossible to 
say, at present—owing to the lack of skeletons,—whether the 
sliglit differences which can be made out are due to individual 
variation, or whether they obtain throughout wliole genei^a. 

viii. The Pelvic Limb, 

The pelvic limb in some respects resomldes tliat of the Bury- 
humid®. Althougli the different groups herein described do not, 
in tliis imitter, difier very widely one from another, yet this limb 
presents a greater range of vaiiatiou than is found in the case of 
the wing. 

In the Pipriche only is the femur pneumatic, in this matter 
agreeing with the Ootingida; the fibular crest is short, and the 
fibula continued far clown the leg in the form of a delicate style; 
the cnemial crests are modeiutely well developed. The Ph. I, of 
I). IV. is less than half the length of Ph. I. D. III. 

The most striking feature perhaps about the Philepittid® is the 
oblong, more or less quadrangtdar shape of the entoonemiai process^ 
whicli rises directly from the level of the articulai* surface, of 
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the sliafts a.iid exteiuis forwa.rds }irni apwa-iMls for stRsie tlislatUM*, 
fibular cmst ibs long and low ami the fibula, |H'(»duc’o<l into a, 
long, needbv-like sl'.yle.. basal [>ha.laug<^.s a.gn‘o in longMi wilh 

those of the .Fiprida'. 

In the Pittidje the (‘.uto- ami e(;tt»(ai(‘inial er(‘sf;s an^ linguiforui 
and nuKlcwatiely well (UoahajH^l. 'I'he hy|)ol,ar.sn.s is stiialh and t-im 
outer l)order of the pla.i\ta.r surfaei'. of tiu' {.a.rs(eim4utai‘sus lH‘ars 
a long sharp ridge or keel. 

Ill ■ the great troeha.nfer of t he 

femur takes tlie form of a knife-like crest, hoiunled on eil hm* side 
by a deep pit; while the iuiuT tibial (‘ondyh^ terminates in a, 
sharp hook-like process. The. eiito- and eetoeneinial (*rests of tln^ 
tibio-tarsus are almost claw-like and of eonsidfmahle siz<s ami f.he 
ilbular crest is motiera,tely high a,ml stout. The iarsO“,m**fafarsus 
has a <le(‘p and promiueiit keel laimung aJ(mg the outer bonloi’ of 
its planta-r surface ; and has Ph. , 1 . I>, I V. i,«‘s.sthan, half the kumth 
of Ph. I, I). III. ]J. 

llylactes has tlie inmw cfunlyle «)f the hmnir prodmuMl into a. 

blunt spur. Tlu^ (*nto- and eetocm.unial <*n‘st.s of tlu^ tiila'o.farsns 

are well developed, the outer being rather unusually large. I feep 
ridges on either si<le of tlu^ tarso-imTatarsus give tlie planiar 
suiiac(Mi. td'ougli-sliape there are Init two tunnels in the hyp<r 
tarsus, a,ml ITn 1. of ]). ,IL II I, IV. a.r(5 suhiMpiah 

Tlie femur is pneumatic only in and in this genus 

the entO’* a.ud ectocnamial ami lihuhir <u*ests are not strongly 
developed ; and in Xlphorhym^^^^ they are almost ohs(4et<R I n 
this last genus therein a small hut sharply detined tubercle aho\<i 
the outer condyle of the tihio-tarsus, ami a. bony loop immwliatnly 
below the inner cotyhus of the tarso-metia.ta,rsus. In i*mnd(m}hptm 
the ectocnemial (west is well developed, the (‘ntcxuieniia.I moderately 
so; the proximal end of the shaft, of the iihiotarsus is bent tt|»on 
itself and the tihukir ridge thougli short is well dcneloptHl. Tin' 
tarso-metatarsns is trough-like behiml, a.ml has a, bony iraidon 
bridge immediately under,the inner cotylus. In iimmrrm and to 
a loss extent in pHeurUwolaptes the (uito- and, cHliocammlal crests 
are well develop(3d, but do not exte,nd far down tln^ shaft; the 
extensor j::>ridge is very wide, a-rnl hotmdcHl on its innm* side by a. 
short bridge running up the tihial shalt and tenninating In a, 
tubex\dt!>^; while a similar but shortm* ridge .runs up the outer side 
of the shaft* ddie fibula Is tmusiially p^.nlVKdi, extending d(,nvn as 
a long, almost filamentr.ry, splint to vvitlun a short dishnua:^ of tlu:^ 
fused tarsals* Below the inner cotylus of th(3 fca.rso-};mdi,|.ticrMiis k 
a tendinous 1),ridge as in .Psmdocolapim. 

The size and disposition of the diHt4d twx.hlea*'<vf tarso- 
metatarsiis in these groups demirml a. short desm‘i|)ticm. .As in 
the Eurytemidie generally, they He all in t|,ie saim^plam^, and gn** 
the shaft immedmtely above them a (x)nspicuouhly llaftemxl 
appearance. But w.hile in the, Emyknuidin the fused nudai.ai h,iIs 
sre,undi.eaied,^ by three very wll-markecl,gr(>oveh inunedMiely abo\ r 
the troehleah all trace;.pf these.Kepamt'e.ytetncHits is ohliUnatxal in 
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the foji’uis now under di.scussion. These troelilefe are not only 
all in the same plane, hut they are also all of tlie same length; in 
their rela-tive sizes, however, they show not inconsiderahlo 
difteivm'.es. 

Idle Uonopopliagimu show the least specialised condition of 
these pavfcs, in that all troclileie a,re la.rgo aiul [daced wide apart. 
The II. is turned inwards. In, the Pteroptocliinie all are small : 
and they are still further, relativ^ely, reduced in tlie Pipridte, 
especially in so fa.r a,s IV. is concerne(l. lathe Piprida^ III. is tlie 
hugest, IV. the smallest. 

Among the PormicaTiine and Dendrocolaptine types tliere 
appears to he a marked tendency to reduce tlie IV., ami this is well 
seen in Homoyus^ wliere tmchlefe II. and III. are large, a,nd I'V. 
extremely small. The. same is tiaie of PsendocolapUs and Jhtara^ 
though not to so imirked an extent. In J)eitdrocolaptes the 
troclilef,e are wide apart, and III. is deeply cleft in the middle. 
Xiphorhynckm is peeulia.r in having a ra.ther small II. trochlea 
which is turned inwards, while III. is deeply cleft as in Dmiclro- 
colaptes. 

Tlie depression for Me. I. is generally well marked, especially 
so in Ilornorus, 

The Formicariine, Dendrocolaptine, and Bynallaxine types agree 
with the Cono].)ophagid{e in that Ph. J. of D. IV. is only about half 
tlie length of the same plialanx in I). II. 111. In Pseudocolapies 
all tlie plmla.nges of this row are rema,rkably short, the length, 
<lecreasing fi'om within outwards; and in. XipJwrhynckiis this 
abbreviation lias been carried to excess, all tlie phala.nges of this 
row being sube(|ual a.nd extremely short, wdiile in botli genei’a 
they lie closely pressed together. In Pendrocola 2 '>ieii these 
phalanges are also short and subeipial. 

ix. SlTMMAEY, 

Muller (6) was the fii’st to utilise the structural characters of 
the syrinx foi* systematic purposes. He it was who coined the 
termTracheophone Passeres” and brigaded together the forms 
possessing tins type of windpipe. But his a.rra,ngeinent of the 
.Passei’es as a whole was unsatisfactory, inasmucdi jis he hiiled to 
<lis(jriminate between what we now rega.rd as Passeres and the 
outlying forms wliicli go to make up the Ooraciiformes,” 

liuxley a.ppea,rs to have been the first to differentiate between 
the Passeriform and Ooraeiiform types: while the further subdi¬ 
vision of the Passeres seems to have been first placed on a satis¬ 
factory footing by Sclater and Salvin (10). Tliase autiiors adopted 
MiillePs ‘‘ Traeheophonem,’* but for the sub-division of the group 
which they found necessary they employed such characters as 
were afforded by the scutellation of the tax’sus, the sliape of the 
tail, and so on. Garrod (5) improved on this, and it will probably 
materially aid tliose who may read this papei* if Garrod’s scheme 
is given here. It is as follows ' 
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8u])~onlt^r TaA(!.i.ucui*ii()Ki.U'i. 

Filin. 1. Fiuii;irii<1in. 

Hub- f(itu. L Fin‘nu.riin;»‘. 

,, 2. 

,, )>. HvntUlaxina*. 

,, 4. FliyIi«lorliiua>, 

Fjuu. 2. 

„ f). Foi'inicn.riidjn. 

My iiitnaidimaits to thia sclunsio iuiuniijti io this I hi 

ilie ha,liiue(‘. iin<l (*oin{>osii'i<m ot Ins lamiiio^ :! o, arraHyni^f 
tlunu ns follows ; 

Sul)-oi'(lor '.rnAonicopisoNihK* 

Fjuu. !. .l?^)nnu*it.rii<1a‘. 

,, 2. Diauli’ocolaptitlan 

,, l\. Furuiii*ii<lin. 

Hub-rain. 1. Funuiriiiun. 

„ 2. Sfltu'urinn?. 

,, tF Hyiuilhixina*. 

„ 4. MiivgarortuUiiriin, 

„ 5. .PhyiidorlHUiP, 

Filin. 4, Uonopophiigidnn 

Hubd’iiin. 5. Coiiopopbngina'. 

„ (i Pku'optocldiuv, 

7. ilyljuiinnn 
Fiini. 5. Xunicidax 

111 tluH Bul)“(;mlnr all Init. tlie Xnnickla:^ linvn a syrinx ; 

a,tnl this is renuirkable for the pn^sonco of ii hsttu’ai (‘iirialngitiou.s 
pilliir set on to the hroncldnl ring by a in*oad Inisin In sonu^ 
giuierii. this pilhir is extremely well *iavelo]H'*<l * in ol4ierH it is but 
smnlh and may he wanting as in (kympopktiytff^ tiiougli this genus 
has iiitl'ierto been described as |.)osses,sing this 
Ah the dovekipruent of this process in the I'ienilrocolaptiida* 
corresponding to the Dandrocolaptime of Hliarpe’s ‘ J,lantl4isi/ 
which i riel u(l as abot,it el e veil genisra ■ nothlngsaems to beknown. In 
the references to the syrinx of the ** i)endnK*olapi',hlfe whk‘h ha\'e 
from time to timelieen made, this cove*‘lng title has imdutled hutii 
Furnariine and Bynallaxine ty|.)es, Tfmsa raferences indaerl, in 
nearly all eases, appear to be basoii on Muller^s disseetiotis (6), who 
does not seem to liave examined any etrictly 'IJeridriicolaptiiit? ty|;ies 
in this connection* 

All the Tracheophoneai are holorhinal tjxcept the Furnariinie, 
which are sclmorhinal. 

€onopopJiaga^ as^ Forbes insisted long ag(> (2), iias nothing to do 
\with'theyFnimarime^' bnt seems '.tn approxiina4e''t<)waxals tlie 
Fdrnricamn©4ypes,',' While Sharpe^ regards^ it as ©htitkcl fo ''mnk 
as'a'Family by itself, It^ seems to, me the 
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triitk if we reduce it to tlie status of a sub-family, and create, to 
accompany it, the sub-families Pteroptdcliiiise and Hylactinse— 
the former of these being regarded Sharpe (‘ Hand-list ’) as a 
Family, and the latter as a genus only thereof. 

The essential feature of tlie Oonopophagida.^ is tlie 4-notched 
sternal plate, and the most primitive member of the family is 
(Jo)topoplmga, In the jjeculiar character of the sternum (p. 147) 
this fajiiily is unique among the Passeres. 

The Eurnariine forms need careful revision. The composition 
of this family i‘ 0 uglily corresponds to the Dendiccolaptidie of 
Dr. Sharpe minus the Bendrocolaptin^e, which, it seems to me, 
should be regarded as a separate Eamily. 

As touching the Xenicidas, I have recently elsewhere (8) con¬ 
tended that this Eamily is more or less nearly I'elated to the 
Synallaxid^e, and this largely, but not entirely, on account of 
osteological characters. More primitive in some ■ respects than 
this Eamily, they differ chiefly in the form of the syrinx, which is 
tracheo-bronchial, and therefore the Xenicida3 would appear to be 
at the bottom of the tracheophone stem, the membei‘S of which 
split up into holorhinal and schizorhinal types. 

The scutellation of the podotheca, largely used in Sclater and 
Salvin’s classification of the Group (10), cannot be relied on as a 
guide to the closer bonds of affinity. Thus, in the Conopophagidse, 
Coitopophaga is exaspidean, like the Tyrannidse and PipridJB; 
Pteropiochus is taxaspidean, like the Formicariidauand Philepittidae, 
while the Dendrocolaptinae and Synallaxiiue are endaspidean. 

In the matter of pterylosis all the Tracheophonese have a long 
10th remex and a vestige of the 11th, and all have a more or less 
saddle-shaped expansion to the pt. spinalis, the tract behind this 
being feebly developed. 

The curious form of the nostrils of Xenims and the remarkable 
structure of the external ear I have already described at length 
(8). But little attention has ever been paid to this apertixre, 
and it is probable that a careful study of the form of tlie external 
ear will be rewaixkxl by interesting results. 

T4ie external nares in Scytalo'pus and Gonopophaga are covered 
by a lenf-sha])8d operculum. 

The ckltoichm longmmxAbrevw —'musclesof the shovdder-girdle— 
are, as Dr. Mitchell lias shown, of considerable value as factors in 
<;ln,ssiflca4ion. In tlie paper on Accmthidositta^ to which I have 
several times referred liei’e, I have shown that these muscles, in 
this genu>s, have preserved their primitive char^aeter to a very 
unusual degree : the longus portion being two-headed, the second 
head being attached to tlie os Immero-scapulare and forming with 
the claviculo-scapular head a large and powerful muscle inserted 
into tlie ectepicondylar proems of the humerus by a short tendon. 
In such Tra.cheophonem as I have been emiblad so far to examine 
in this respect, 1 find tlie more normal, specialised, condition to 
obtfiin. Thus in Boytalopti$ and Compophaga and in Formwiwm 
the longus portion ha.s lost the second head, thougli in Gompg-^ 
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fhaga there is a slender strip of muscde, luiderlying the clavicular 
head, which a,rises from tlu^ (h>r.sa,l aspt‘(di of the acromion of the 
scapula ; but this is of no importance. In these three genera tlu" 
brevis portion is still moderately weIbd('\'elop(-Ml. a.risiiig from t,h«^ 
as‘ hi^mero-scapidare, mid extending nea,rly as fa,r downwairds as 
tlie middle of the shaft; while tln^ longus portion IkS very slender, 
hut remains flesliy up to the point of insertion, whereas in the 
other genera referred to it terminatfvs in a< long tendon. 


Witli regard to the relationship of the “ Tracheophonea^ to the 
rema ining Passeres, it seems to me that we may regard this 8uh- 
order as one of three nuiin branches of a. common stem (see text- 
fig, 52). One of the extremities may be called the Euryhemid 


Text-fig. 52. 



branclr; therefrom have arisen the fbpridax Ootingidm, and 
ITiilepittidax The Tra,cheophone (‘omes off, as it were, from the 
axil of tlie Eurylamiid liranelp while the tinril, forked at its base, 
gives rise to the Tyrannicke and Pittidfe on the one hand and tfie 
Oscinine Passeres on the other. As to the position of the 
MenuridiB I am in doubt at' present, but proliably they are an 
offshoot of the Oscinine stem, low down. 

There is yet nnxch work to lie done among the non-oscinine 
Passeres, but I believe that the present scheme is more nearly 
phylogenetic tlian any which has proceeded it. ' I am now engaged 
on the Tyrannine ” branch, and hope S'Oon to present'a 'Summary 
of iny labours thereon, 
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The IIikIJ Exploration of South Africa.— List of 

Manimals obtained by Air. Grant at Ivnysna. By 
ObDFXKLD Thomas^ F.R.S.; and IIahold Schwann, 

F.Z.S. 

fReceived January 23,1900.] 

Owing to its possession of one of tlie few forest-areas in Capo 
Colony, Knysna, at the centre of the southern (*oast, lias always 
occupied a.u important position in the histoiy of South African 
/.oology. Idle name occurs again and again in the literature, 
from the. da,te of Sir Andrew Sinitli onwards, and it was therefore 
thought adsdsaiile tliat a scries from so interesting a locality 
should l)e obtained by Mr. Grant as part of Mr. C. I), Budd’s 
magniliccnt exploration of South African /oology. 

Mr. Grant therefore went to K.nysna in December 1904, and 
stayed until the middle of January 1905, when be went for a 
month to i:^lettenberg Bay, in the near neighbourhood, after 
wiiicb be again worked at Knysna until April 23r(l, when he 
left for tlie ''ih’ansvaaL He was thus in tlie Knysna district 
throughout the soutliern summer. 

Tiie series now dealt with consists of about 150 specimens 
belonging to 31 species and subspecievS, of which four have 
re(ptired descriptions as new. Of these by far the most inter- 

* Fov Flirt HI, see P. S. liRuy vol 1 , r* 25k " 
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estiiig is the distine.t Forest Gokleti Mole, rained in, Innioiir of 
Mrs, llxidd. A7}%hh/somus corrim, of wliitdi, Mr. Grant o!)hiirHMl 
a. good series. The species was described in an earlier courmvini* 
cation, in order that its skull might be ilgured in company with 
that of the ^lululaml form disco von,previously l)y Mr. Grant. 

As usual, the whole series is and will bo of the utmost value in 
more fully working out the details of 8. African Maimmilogy, 
Indeed, the lists we are giving of the limhl collections a.s they come 
in are only a. iirst coninumeement of the use that they will lie to 
Science. For as they accuuu,ilate different sjiecialists arc^ enabksi 
to take up group after group, and such useful revisions as i^ha.t 
of the Arvicmithk pimvilio group liy Mr. 11. 0, Mh'ougiiton, or 
of the South African Hlduolopld hy Mr. Knud Amlcvrstm, are 
thereby rendered possible. To smdi rmu'sions onr lists a:re a. 
mere preliminary, though we hopc^ that in a,ddition to fulfilling 
the necessary work of describing the now forms they ma.y also 
sei*ve a useful purpose from a geographical point of view. 

Mr. Grant’s notes on tlie collection are as follows :. 

The country a.round Kiiysna is decidedly mountainous, varying 
from sea,-level to over 4000' within a, few rnih\s. The highest 
point of the Oiiteniqua Moxintains is 4l)0(f. 

Many miles of the country, espocia-lly to the N.E. of Knysna, 
are coV'Cred with dense forest, which becomes more patchy to tlu'* 
east and west, and in many parts is confined to the kloofs and 
livers. The principal trees are yellow-wood, iinn-woiid, stink- 
wood (laurel), witel, and coomassie. In the more ojxen places 
and along the banks of the main road ferns ai*e vci*y plentifiiL 

The open parts are grassy downlands, covered here and there 
with scrub (fine bush) and sugar-bush. 

The first half of my visit was spent in the hirest-region, and 
the latter half in the open veldt at Plettenherg Bay, whiGi is 
about 20 miles east of Knysim. 

1, OEEoopm;mous pYaEE'VTiiEus Cuv. 

d', 1004, 1006, 1007, ?. 1005. Knysna. 

«^«Oapie' of the Dutch. 

‘‘ Common; fre(|ueuts the forest-xiountry, and visite tlia lands 
and gardens near houses, doing considerable damage. Generally 
in parties of six or more, althotigli I liave occasionally oliserved, 
a pair with their young on]y/*—CK ,/A B, (L 

3. Pamo roEOAiuuB Bocld. 

2. 1024. Knysna. 

. Skull only. Plettenherg Bay. 

Found in large troops both in the forest and on the krantzes, 
alongd/ha'coast, , , , ■ 

Is exceedingly wary and can seldom be obtained. '' At times, 
however, dhey Are very bold and do considerable, damage amongst 
the mealies and ,, 
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3. RoITSETTUS COLLARrS. 

d. 1088, 1090, 1091, 1092. 1082, 1083, 1085, 1086. 

linysna. 

This Ba,t I found in one c ive only, on the Knysiia Heads, 
and it was there literally in hundreds. It was a sight to be 
remembered to see them coming out in practically one solid 
sheet on a, shot being fired inside the cave. 

“I was told that this species was also to be found at Plettenberg 
Bay and in the forest, but I was unable to obtain it at either 
placed—(7. 

4. Rhixolopiius augur K. And. 

cf. 1045. $. 1040,1041,1042,1046. Plettenberg Bay. 

“ I found this species only in one of the many caves examined ; 
it was difficult to secure, owing to the great height of the roof. 
It is, however, abundantly common everywhere.’^—<7. II. B, G. 

5. PiPISTRELLTJS KUI-ILII FUSCATUS ThoS. 

$. 1027, Knysna. 

“ Knocked down in forest at night.” —^7. II. B. G. 

6. Mj.niopteeits dasytitrix Temm. 

c?. 1074, 1075, 1076. ? . 1080. Knysna. 

$ . 1039. Plettenberg Bay. 

These specimens seem to represent a soutliern coast species 
difiex'ont from that found in Hatal and nortliwards to Mashona- 
land. They are of a veiy dark colour on the back, the head 
rather paler and greyer, and the hair seems longer tlian in the 
more northern form. Their forearms are about 45-46 mm. in 
length. 

The males are darker than the females, the latter, instead of 
wholly blackish backs, having brownish backs fringed with 
blackish externally at the junction of the membranes with the 
l)ody. Whether this sexual difference is constant wm have hardly 
enough material to he able to staie. 

Temminck’s Vespertilio dasyihrix^ was stated to have come 
from the “interior of Oaffraria,” which would seem rather to 
have brought -it into the range of M. natodensis ; but as the latter 
is distinguished by its brown instead of blackish colour, and the 
type of dasythrix is described as being “ noir mat,” a descriptiqi 
JJr. Jentink has kindly confirmed, we tliiuk the locality—at 
tlie best, very vague—should be disregardeil, and the Knysna. 
specimens referred to Temminck’s species. 

With regard to the size of the skull and teeth, these^^pecimenBfr|5 
all quit© uniform, with a greatest skull length of about 155 inpa^, 
front of upper canine to back of m® 6*2, greatest breadth of p^laf^ 

^-Or as it was misprinted,,in 'the original description iWpp. 

Mamm.iL',p*' 2 GS,, 18 ^). ' ^ 

Bioc.;ZooL.:Soa—1906, Von. L Ho,. [ M 
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iuchicling molars 6*J], front of lower ciuiine to l)iU‘k of ni.j (rb, 
Witli tliese iiieasurements those of Temniin<,;kV ty})(^ kindly taJum, 
f(jr ns by Dr- Jentink, closely agree, so tlxa,t there is no as 

to which of tlui two Knysna species sliould l.)ear lJu‘ na.iiH^ 4)f 

Talc(*ii ill cave on sea-coa.std’--■'(/. //. //. 6', 

7- MhxiorTEEiis I'Miateiicolijs, sp, in 

c?- 1073,1077- 2- 1071). Knysna.. 

CJloseh^ similar in e.very respect to i/. dcmjtJirlx^ agreeing wilJi 
that species absolutely in colour, even to tlie peculiarliy in tin* 
respective coloration of the two sexes. Thustlie hjick of the malt* 
is smoky bhickish, the head and whole of the under surface dark 
lirown (darker than Prout’s brown); tlie female is djirk brown 
above and below, rimmed with biaidc along the binder pa rt of the 
back. Buttiie skull and teeth aro very ma.i’kidly siuallm* and tlui 
forearm rather shortei*; though tlu? latter is not so .mwdi shorter 
than in dasytkHxtii^ miglit have l>een oxpecttHl from tlHuliHenmci* 
in tiit^ skidls. 

Dimensions of the type, the stavreil measurements taken in the 
liesh,:- ■ 

Forearm 43‘7 mm. (other specimens, d 43, 2 ^'l)* 

Read and body 54 mm.; ^ tail 52 ; ^ ear 9 ; * tragus 4; third 
linger 79 ; lower leg and foot (c. u.) 27*5, 

Bkull—greatest length 14*7 ; hasjil length in middle line 11*2 ; 
breadth of brain-case 7*5 ; height of brain-case from basion 6*3; 
palate length 5*7; front of canine to b:ick of ni’^ 5*5; grx^atost 
breadth of pakte, including molars, 5*6; front of lower caiiino to 
back of nig 5*7. 

7)/pe, Male. B.M. Ko. 5.5.7.18. Original nmnlxT 1073. 
'■'raken 3 Octoter, 1905. 

In cave on sea.-coast.” 

Like a.s all the eight Kspecimensof found at. K nysna 

are to each other in most respects, we have come to the comhisitju 
that tliey cannot bo referred to one stiecies, as in siziDliey fall intn 
two groups, without intermediatos. We have th^axdhrc/ilestndl'Kxi 
the smaller fonn^as tiew, while the la,rg(a', as alrca.dy notcHl, may 
be referred to i/‘ dasythrix Temm. 

Pa-irly common. MiniopkH were taken In lioth the caves 
where Rhinolophts mgu,r and RouBiMm cdlarw wen* secuci^d.”' 
a //. 7k (/. 

8. MyosoREX vARius Bmuts. 

973, 982, 987, 990, 1014, 1015, 1019. Knysna. 

These agree vexy well with those collected by Mr, Grant near 
Gape'Town, though there is more variation aniong them than is 
usual. 

“Skeai*et muis’ o'f the Dutch.■■ 
common.’—-(7.7J. i?. (?. 
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9. Grocioura plavescexs Geoff. 

o'. 1099. Knyftiia. 

10. Amblysomus corrle Thos. 

P.Z.S. 1905, ii, p. 57. 

C?. 971, 1021, 1025. 2 . 958, 968, 970, 1094. Ivnysna. 

This distinct Golden Mole is by far the most striking discovery 
contained in the Knysna collection. Its skull and teeth were 
figured in the Zululand paper ^ in conjunction with those of 
other species then described, and a detailed account of it was 
given by Thomas in the paper above quoted. 

In quoting t the name Bematiscus Oope 1892 as applicable to 
the trevehjani and villosiis group of Golden Moles, we omitted to 
notice that an earlier name, Ohrysospalcix t Gill 1884, had been 
founded on the same two species, and would therefore have to be 
used for the genus. 

“ ‘ Swart mol ^ of the Butch. 

‘‘This Mole is particularly plentiful in the forest, being the 
only one found there, but is absent from the neighbourhood of 
Plettenberg Bay,”--a IL B, G, 

11. Genetta tiorixa Schreb. 

^ d. 960, 992, 996, 1002, 1003, 1010. 5 . 969, 977, 999,1011. 

Knysna. 

These specimens are very uniform in the small size of their 
skulls, and the reduction of the inner cusp of p'"* to a mere 
rudiment. 

Yery common everywhere, especially in the forest. Is very 
destructive to poultry, but is easily trapped.”—(7. //. B. G. 

12. Herpestes caper Gmel. 

d. 1071. Knysna. 

“ ‘ Groot Yaal Muishond ’ of the Butch, 

Both nocturnal and diurnal. This Mongoose is now exceed- 
iugly rare, having been trapped and poisoned owing to its fondness 
for chickens. At one time they were to be seen in companies of 
from four to six.”—6\ IL B, G, 

13. HbEPESTBS lUTLVERUEBNTim Wagu, 

d. 976, 1062. $. 961, 10(31. Knysna, 

“ ^ Blaauw or Yaal Muishoiid ’ of the Dutch. 

This Mongoose is not common; it frequentvS tlie forest and 
YhkL^G.JLB.G, 

' 14. Herpestes GALEiiA Erxl. 

d. 993, 1026. $. 965, 991, 1008, 1030, 1093, 1100, 

Knysna. ^ ^ ' ‘ 

F, Z. S. 1906 , i. pi xvi. fig. a. ' t P. Z, S. 1905,1 p, ; 239 . 

t Stand Nut. Hist, v, Mamm, p. 136 (1884), , 


IF 
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“ ‘Swart Muislioud ^ of tlie Dutch. 

“Almost exdvLsm^Jj nocturnal. Yv.ry common in tlm. tiiick 
forest near da.inp viois Jind dams, but foiiml otatnsifninlly in tlu^ 
o|)eii veldt, ,1s said to feed on tadpoh's a.nd fro^ysA bt //', /t At 

15. Otomvh lanuKATUs ,ih-ts. 

cf. 1)72, 1017. $. 1)54, 962, 985, 9H6, il)29. Knysna. 

“ ‘ Eoscli-rot ’ of tlie 3.)nidi. 

“Not very comimon. Frequouts tlie undergrowth in and lU'ar 
the darns and vlois both in the forest and on the o{um 
;,i)iurnal.”--d. .ZA A. At 

16. A:RV.fC'AX'rT8iS ruMiuo Spairm. 

c7. 952, 952, 955, 962, 981, 988, 1000. f . 1022. Knysna,. 

Air. R. C. Wrougiitonconsiders these specimens to bt^ typicuil 
A. pnmillo. 

“ ‘ Streep muis’ of the ! lutein 

“ Very coiniiion.’’ (A //. />t At 

17. Aoomys snnspixosjrs Watorln 

ry. 1097. ;Kiiysna, OOOt 

This species lias only hitherto been recorded from tlie Capo 
Peninsula, whence Mr. Bclater mentions a specinion in tlio 
S. African, Museum from Table Mountain, and Air. Grant obtained 
one at Tokai, near Birnonstown, at a,n altitude of 6001 Tlie 
exact locality of the type has not been recorrled, 

A, suhspmosiis maybe distinguislied from otlier membonsof tlio 
genus by the structure of its .molaavs, wliitdi iirc! more bra,c]iyodont 
than in A, sdomi, and differ in (.^eriialii of tliocus]) details. Tiny 
are also rnaikedly nari‘ower. 

“ Trapped in thick undorgi-owtli at edgf^ of forest. 

“ Hot easy to secure. It appears to fniquont tin* rough growths 
tlnit spring up wlmrcver spaces have been cleared in Ihc for<*si;,^'' 

(7. IIII 6\ 

18. MiJS EATTD'B L. 

cJ. 1101, 1066. Kuiysim.. 

19. Mils KOEvnaicnm Erxl. 

$. 1065, 1095. Knysna. 

20. Mats vermsauxi Smith., 

d. 978, 979, 980, 1012, 1016, 1018, 1020. $. 956, 966,995, 

1013. Knysna. 

“ Common. Frequents the forest, where it is fond of Mkm 
trees, and also the vleis and grass-filled shuts of the open veldt/’— 

* Amu & Mag. ISf, H. (7), sfvi* p. 6M (lOOS). 
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21. LeGGABA M'lXlTTOIBES Slllitll. 

5. 1022. Kiiysna. 

Apparently re.re. 0 nly one speeiinen was cfiiiglit— (7. JI. B. G, 

22. Bathyergtjs sutllus Schreb. 

Mi{,s stiMlu'S Scbreb. Bang. iv. p. 715, pi. 204 b (1782). 

Mm maritvnius GmeL, Linn. Syst, Nat. i. p. 140 (1788). 

c(. 1096, 1102, 1105. 5.1070,1103,1106. Knysna. 

Tlie researches of Mr. Sheiborn on the dates of Schrebe/s 
^ Baugthiere ’ have shown that the part in which the “ Sandmoll ’’ is 
described appeared in 1782, and therefore some years before the 
publication of Gnielin's name. 

The reference by Gmelin to Stdireber gives farther evidence to 
the same effect. 

“ * .Zand moL of the Dutch. 

“ Yery common on the west bank of the Knysna River, which 
appears to be the eastern boundary of the species. 

It is known locally as the ‘ Brenton ^ Mole, Brenton being the 
name of the farm on which it is most plentiful.”— C, IL B, G. 

23. Georychus capensts gaxesoens, subsp. lu 

d. 1108. Knysna 30', 22 Apiil, 1905. B.M. No. 5.8.10.14. 
Type. 

A paler form of the common Biesmol, with a more strongly 
contrasted black head. 

General colour of body decidedly greyer than in true ccvpemk^ 
tlm tone nearly matching ‘‘ .smoke-grey ” on the fore-back, darken¬ 
ing to drab-grey ” on the hind-back; in cwpensis the back is a 
uniform isabella brown (“ obsolete rufescens,” Pallas). Nose-patch, 
eye-patch, ami ear-patch each rather smaller tlian in capemis^ the 
face between them nearly to the crown-patch really black, instead 
of only slaty blackisli; crown-j>atch larger, very .strongly coxi- 
trastecl. Area, below ear-patch greyksh white, continuous with 
the greyish white of the sides, tlnmt, and belly; in all 

are more or less tinged with btiffy (PalluB even in 1779 speaks of 
the area 2 yafotica ferragima). 

Other characters as iu cape mis. 

Dimensions of the type, an old jnale, with the last twtli worn 

Head and body 156 mm,; tail 22; hind foot 26. 

Skull-—-basal length 40; zygomatic breadth 31. 

The remarkable colour-contrasts of the Biesmol are at their 
ma.ximum in the Knysna form, from the lightening of the general 
colour of back, sides, and cbeeks, combined with the darkening 
of the face-colour to black, so that the differences are far more 
conspicuous. 

Y''ith regard to the dentition of Oeorgchm, further consideration 
confirms us in the idea suggested by Thomas t, that the four 
cheek-teeth are not m\ m“, and m’\ as usually stated, but p‘*^, 

#' ?. Z, S. mi, 687, ' t 'IKZ.S. 1890, i>, 449." 
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l)\ fuid nb, t'he luissing tcetb fi'Oin tbe set of six possessed by 
IlelkypIioMm beiog tlio invo posterior, in" luid :ni^ pHshtuI enit as 
it were by tlie powerfuJ roots of tlie incisors, wliicii <■)» 

tbeui from below. 

Tills question, could, iiovvovor, only be (•onciusi\'(‘ly .settled by a 
microscopic examination of fVetal or ne\V“i)orn specimeiis, in which 
traces of milk-teeth might be found, hut in the iiicaut.ime we 
think the correct determination will be as bero stated. 

“ ‘ Blesmol ’ of tlie Diitcln 

“ Forms legulai'runs and monncks similar to otlier Moles, but 

they can be distinguished by tlie size of the lica|)S tiiro\vn tqa” -. 

Ct IL Jl (I 

24. (J Eoiivcni us iiottentottus Less. 

cT. 1047, 1040, 10r>8, 1060. 5. 1048, 105:1, 1054, 1057. 

Pletteuberg Bi iy. 

Tlie Mole-rats referred of roceut years io 0. IwUmiMtus pixna^ 
on closer exa.iniuation to he refeiuhleto two species, n, l}W‘ger and 
fi smaller, of wlii(;h the former is more no,T*thern and eastern, the 
latter more soutlieni and western in distrilmtion; but wliethei^ 
and how far they overlap we are not at present able to say wiiili 
any certainty, 4.1ie difference in size is chiefly iti general hulk, 
so that it is not easy to givo any single dimension whidi will 
distingtiish tlie t\vo at all stages, althouglx perliaps the alveolar 
length of the tooth-row (above 6*5 mm. in the larger, l)elow in the 
smaller) is as convenient as any. Restricting comparison to old 
skulls only, the larger species may attain 36 mm. and over in basal 
length, the smaller rarely reaching 33. 

With regard to names, it would a.ppeartliat emeutiens, 

and hidwigiam^ all applicable to the smnllcTspocies, hxit Iiokmriams 
Wagn., may be applied to the largor. Thomas has seen ’W{;Vgn(a:*’s 
three specimens, and found that the two ^Ladults’'^ are the large 
species, and the ^^yottng” is the small one. But as the m(‘asnrO“ 
mants g.iven hy Wagner a.ppear to ha\^o iieon taken on one of the 
larger specimens, that would fix tlie name ort, the latter. As to 
locality, Wagner states that o.no of his H|:aad!nfms came from 
'Graaf Reinet, wlucli miglit he taken as tlio typicn.1 locality. 

The followi.ng are the ffeslumeasurcunents of an (>1(! male 
Pletteuberg Bay example of (I hMimtoUm^ tlm small species;. 

Head and body 142 mm,; tail 15 ; hind foot 24. 

,The adult specimens from Plettenljerg Bay are of a very liglit 
general colour, in marked contrast to those from Knysna, which 
we have separated under a Bpooial heading* 

Trapped in run in open country. 

The runs and mounds of this species cannot he distinguished 
from those of Amhlysomm corrim!'' — C. IL IL G\ 

^ 25. Geobvciius HorrBKTorruS' talpoidis, subsp, n. 

, ,*^1067"^ 1068.; Khysna*, u. 

.Similar in essential 'characters tO'., true. colour' 
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mucli darker. Genei'al colour of upper surface and sides dark 
sla.ty grejy tlie lia.irs dai'k slaty ■with fine brown tips, the whole 
most nearly matching Eidgway s “ slate-colour or rather darker; 
but the crown and a large area on the centre of the back are even 
darker still, the tips of the hairs being here quite black. The 
latter dark area ex’tends backwards to the root of the tail. Colour 
of sides 23a,ssing gradunlljr into the dull slaty of the belly, which is 
near ^hslate-gre}?-,” the tips of the hairs dull huffy. 

Skull 9,ppa,rently rather narrower and more lightly built tha.n 
in specimens of koUentottm of corresponding age, but the age- 
question is in each case so difficult to settle that larger series will 
be necessary before a definite statement can be made on the 
subject. Incisors rather heavy in proportion to the skull. 

Dimensions of the type:— 

Head and body 126 mm.; tail 18 ; hind foot 21. 

Skull—greatest length 34 ; basal length 30 ; condyles to tip of 
incisors 35*5 ; zygomatic breadth 22*5; interorbital breadth 8*7; 
length of upj)er molar series (alveoli) 6. 

Type. Male, fully affiult, but not very old. B.M. ISTo. 5.5.7.89. 
Original number 1068. Collected 2 April, 1905. 

This mole-coloured Georyclius is no doubt the Knysna 
representative of G. hoUentotuts, danker than its allies elsewhere, 
as is usually the case with animals from forest-regions. 

Mr. Grant’s beautiful skins of this and other Georychi bring 
out clearly that tlie crown and dorsal a.i*ea are generally darker 
than the rest of the body, a distinct lighter band, coloured like 
the sides, passing across the back at the shoulders, and separating 
from each other the daaker crown and dorsal patches. 

26. Lb'pus saxatilts. 

S. 1056,1061. Plettenberg Bay. 

cf. 1104, Knysna,, 

Fairly common on the open veldt, wherever the hillsides a.re 
more or less stony. A. fair number were observetl, but mostly in 

the thick patches of scrub, wliere it is imj)Ossible to shoot them.”. 

i\ ILII (I 

27. Hystrix AFRirt.-E-AUSTRALTB Peters. 

A youug skull Plettenberg Bay, 

28. Prooavia CAPENSis Pall. 

C?. 1031, 1032, 1034,1052,1055. $ . 1035,1036, lp37,1038. 

Pleitenbcrg Bay, 

This series exhibits unusual variability in colour. 

29. OfiPHALOPHUS'MONTIOOLA Thunb. ^ , 

(S . 1028. $ . 1072. Knysna. 

GBIimuw bokje’or ^ Ntxmegy’of'the Dutch. ^ ' , 

¥ery "Common/^ —, 




168 


mi. BAfcJUFUEjD BEAN ON TllK 


[Fe'lL 20, 


30. Nototraous melanotis Tliimb. 

jVoiotrarfuSy noin. iiov., Tlios. Bclnv. F. Z, B. Ko. 27, 

p, 10, Feb. 27, 1006. 

d. 1051. $. 1050. Plettenberg Bay. 

We are glarl to express OTir a,greorneiit with Dr. Jeniiilk * io 
<.*-onsideriag that the (Irysbok should be gerH-n-ieally S(?parat«'Ml from 
the Steenbokson aceoinit of its possession, of si:!p|)]e.ii,jeiit.ary IhjoFs. 
In the skrdl a-Lyo it may bo distinguislied ].)y its larger fuitoorbital 
pits, which are shaped very mneh as in Oiirehiaj with a, n.iai,*kod 
ridge above them, nnniing across the hunyuials. 

But in using Svindevall’s name of Calotraym for tins aniniab 
Dr, Jentink luis not noticed ti,iat that author ex|>r(‘ssly seh.utrul 
his speckii prwia^’ {CalotrafjVnH tragnlus .AV/p/cwcrvav (ximpesfriH) 
as the type, so that in no case coidd the name be us(‘d for the 
( hysbok, to whieli we would ther(d'or<.‘ pro|»os(i t;o apjily the aJj(,)ve- 
given generic term. 

With regard to tlic use of iiV/jfF/.avuw, we (*an only ri^iteraio the 
opinion given in tlie ‘.Book of Antdopes/ that Biainvillrns liguro 
of “ Antilope mnticonm,^^ on wliich tlie. name ha<i,igs, Is either the 
common Steenbok (as we suppos(.‘) or at least a species congeneric 
with it. 

31. Tragelapiujs svi^vaticus Sparrm. 

$. 1050. Knysna. 

4. Notes on the Living Specimens of the Australian Lung- 
fish, Cemtodm forsteri^ in the Zoological Society’s 
(k)llection. By BASH,roKi) DeaNj, Fli.D.f 

[R(}(!oivcd Noveiutxn* 0,1005,] 

(Plate IX.+ and text-figs. 53“-55.) 

Dining a recent visit to Loi,idon, BcptendH','r 1304, I 
given the opportunity of examining aptHuniens of Ckratmim in 
tlie a(|na.rii:un of tlie Zoological Bocie.ty’s coIlc<;i,i<uis. A,ml tlif^ 
following notes are presented, since they add several <leinllw t(,>our 
i‘atl'ier scanty knowl{,:Hlgo of the habits of tins imp(»rtani anil I'aro 
form. 

The following is an abstract of the more important acjcjonnts of living 
Ceratodiis i— 

MaUU in generaL-^H^m^t goes out of water (according to ail roennt 
authors), could not be “made to progress in only a few inches of wattu' 

(Ramsay, similarly Spencer). Passive, .helpless out of water (Spencer, 
Semon, lilidge), and dies within on© or two hours (Semon), or mght to 
ten hours (Spencer): if kept moist, however, it will Jive for a long time 
(O’Ooimor), e.g. if wrapped in wet water-weed. In general hardy and 
now acclimated in ,a number of Australian rivers, , Under usual eonaitiouH 
sluggish, “ toO' lassy to get out of the; way .when about to be handled 

' * Ifotes I.feyd. Mas. xjdi> p; M (1900). 
t (JomimimcaM by B.J, Poeocti MA 
, , JJ'or explanation 17S* 
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(Ramsay), can be touclied (Semoii). Apt to rest for lioiirs on the bottom, 
pectoral fins extended at right angles to the body, ])elvics parLillel with it 
( Uarasay). Neither diurnal, nor iioctiimal, seeking food regardless as to 
the hour of the day (Seiuon). 

not open gills ■when out of water (Ramsay). Rises 
to the surface to breathe every thirty or forty minutes (Semon), but more 
frequently at night (Ramsay). Lung especially important when water 
bcicoines muddy or foul (many authors). Sounds sometimes emitted, 
“spouting,” a “groaning sound(Semon), a “pig-like grunt’* (Illidge). ■ 
Progresses chiefly by “ waves of the tail ” or “ by paddling 
with pectoral fin alone.’’ When disturbed “lashes out with its great 
strong tail, and turning sideways squeezes in between some tufts of grass.’^ 
“Eel-like in movements”—not apt to swim straight forward; in this 
event, however, pectorals are used, not caiidals (Ramsay). “Swims a 
short distance with a jerk, when it will rest again ” (Seiuon). Its 
movements are, however, best described by Semon, after notes made (1899) 
upon the present specimens by Arthur Thomson : he distinguishes three 
kinds of progression—(1) a slow forward movement in which the pectorals 
play the most prominent part, waving “like a flag in a modera'te l)reeze ”; 
(2) a rising movement, accomplished almost exclusively by the pectorals, 
after which the flsli sinks slowly to the bottom Triton-like; and (d) a 
rapid strong swimming, accomplished by the caudal, the pectorals and 
ventrala being opposed to the side of the bottom, as in the case of rapidly 
swimming amphibians. Thomson observed especially the fish in a 
position of rest bahincing (dther on its ventromedian line*, or partly lifted 
up supported on its vspread out pectorals, or further lifted or supported by 
both pectorals and veiitrals, the last position having been figured (of, text- 
fig. o3,p. 173). This supporting function is particularly emphasised by 
Semon as a step important functionally in the evolution of the-land-living 
vertebrate limb. Thomson, however, was unable to see the alternate 
movements of the limbs, which hsd been described in Protoptems, or an 
elbow-like bending of the base of the pectoral fln. 

Pood .—Muuy authors emphasize its vegetivorous habits (Gliiither, 
Spencer); Semon, on the other hand, iiuiintaiiied that tlie fluid is 
“ essentially animal,” the plant-material furnishes but a vehicle for the 
animal food, and remains, therefore, undigested. Margo, Anally, has 
determined by microscopical examination that in cases 'where the plant 
portion of the food-material is undigested in the anterior pax*t of the gut, 
in its hinder part there is convincing* evidence of complete digestion, 
loading to the conclusion that the diet of OeratoduB is a mixed one. 

Greenish brown on back, and slaty onbelly”—after capture 
“ becomes very prettily coloured with red, pink, and violet hues on the 
abdominal parts,” colours which disappear after the death. The surface of 
the flsh is “ oily ” (illidge). 

The present sqicciuiens—two in number,—a8 liais already been 
recorded (P.Z. S. 1898, p. 492), were secured in tlie Burnet River, 
Queensland, during the beginning of 1898, They have accordingly 
been kept in cjtptivity for upwards of seven years Two other 
specimens, however, which were brought fronx Austmlia at the 
same tim,e and wliich passed into tlie possession of the aquariiini 
in Paris, lived, it is understood, but a short tinxe. It is stated that 
on one occasion during the transportation of these .fishes snitahle 
tanks could'not be procured and that the specimens were'sent for a. 

IXwiug thin interval they appear to have grovvn at the rate of a lifctleuxomtlrAw 
ah inch a, year. - 
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distance overland wrapped only in wet moss an(l-vvater-weed^-jui 
item wliicli is liero referred to since it indicaiies the air-brentJung 
capability of these fisli {cf\ O’Connor). A,t the tiirn^ thal) tfu* 
present notes were propa,red both fish a.p|H?a-i‘ 0 <l to ]>e in ,i(ocmI 
condition, although one of tlie.ni was darker in (dolour and inoro 
active than the other. 

The beiia.viour of the fish imlicates that it is dist inctly a bottom- 
living form : it is slnggish in habit, its movements are deliberate^, 
and its general behaviour suggests that of an ampliibian, e. g. 
J\^eGtuTii.s. As an example of the passivein‘.ss of tlmfish it may lie 
mentioned that wlieii the fish wa,s photograpluMi it was tliriist 
about by the attendant until it was brought into the focus of the 
camei'a, and it would usually h«.^a,r this trea,tuu,mt without 
excitement, behaving very mueli ns wa.uild a, Triton under similar 
circumstances. A feature wdiicb one is soon, a,pt to uot.e is a 
peculiar ventro-median ridge, wlricli suggesis that, of (Itlainydo- 
selacims. From the ]>eha.viour of tlic lisli and from numerous 
experiments one is given the impn^ssiou tlmt tlie eyesight of 
Ceraiodns is poor, or, more a.ccurat(‘ly, that the reaction of the 
fish to optic^al stimuli is renmrkably slow^ In this ccuincction it 
was noted that the eyes exhibited numerous and marked move- 
mentvS, as though tlie fish were making an effoi’t to see. Ifroin 
this peculiarity I was led to incjuii’e whetlmr the fish could 
see better by night than by day; and this I was able to 
accomplish, thanks to one of the many courtesies of Mr. B. I. 
Pocock, the Superintendent of the Society’s Ga.rdens, Prom 
these observations it was evident tliat the fish is far more active 
by night than by day. Tt w"a,s fouml that the fish wlvich remaincMl 
quiescent in a dark corner of the ta,nk by day circled uneasily by 
night. In one instance tlie fish was obsoi'veil to pass twice around 
the tank in the period of one minute ; and on several occasions the 
fish broke the sm^face of the water boldly as though seidiing i^o 
escape. The movements of the fish on these (iccasions (•ou]<l Ijc 
adequately seen: for the ohsei‘ver standing in the da.rk was so 
placed that he looked throngh the tank and saw thc' flslusH 
silhouetted against the skylight of a neigldiouringraom. ^riiero is 
accordingly, it appeal's, but little doubt that (kinitodm is to be 
regarded as largely nocturnal in habit. Especially was tills evirlent 
when a living 'B’rog was dropiieil into tlie aquarium, for it was found, 
that its presence wois noted almost at once. 

In colour, one fish was much lighter t!un:,i the other..somewhat 

greyish on the sides and hack, and of a. paler sha/le on the abdomen, 
it is possible, by analogy with ga-noids, that this specimen may 
prove to be a female. 'The other specimen, possiliiy 'a male, is 
much darker—blackish bottle-green,' its 'surface slimy,, with' a 
velvety bloom like the Ain of a Balamand’er, (Plate IX.).' ;The fins 
'are darker in eolo'ur thto the sides ; the head is; darker and gi'eener. 
TheTight colour on the, yenti^l side of the heiid'and'on tlie lower 
lip distinctly orange.'' ''O'f the eitrenie 'colours Bhouhl be' noted the 
/darkness of the upper thn of the mouth-and the palcuess/of the 




AUSTHALIAX liUNO-FISH. 


171 


1906.] 

nxi]. Tlie eye allows a distinct greyish line within the orbit: it 
is soniewliat dull in cxdour a,ud the iris brown. The scales a.ppear 
most prominently when the lish exhil)its an undulating inovementj 
their lighter-colon red proximal rims, usually covered by the 
neigh)xjuring s(;a]es, then becoming exposed. 

In its movements the hsli suggests an amphibian: it will lift 
its head finin the bottom, raising itself upon the bases of its pectoral 
hns and will thus pose for several minutes. In this process it 
(exhibits occasionally neck-movements wdiich are distinctly unfish- 
iike. Sometimes it will then push itself back in a way which has 
been noted in tlie African Lung-fish, P^^oto^jUrits, In general, 
liowever, the movements of tlie hsh in swimming are more ganoid- 
like than in the latter foian. It swims leisurely about tlie aquaiium, 
undulating the body and balancing with the pectoral fins, thus 
operating very much like those of the living Ganoids. In more 
energetic movement it will sometimes show the pectorals fluttering 
above the head as it rapidly luises and depresses them, the tips of 
the fins being flexible. There is, however, less tendency for the 
alternate movements of the pectoral fins; this, in fact, W'as rarely 
observed, and there was very little movement noted in the ventral 
fins ; they are, therefoi’e, far more passive than in FrotojMriis. It 
wns observed on some occasions, wdieii the fish was swimming near 
the surface, tliat it w'ould suddenly cease its movements and slowly 
sink (horizontally) to the bottom, its fins extended at the sides, 
acting as paracliutes. When alarmed, on tlie other hand, it is 
capable of vigorous movements, sweeping forward by strong strokes 
of its caudal, the pectora-ls and the ventrals folded tightly against 
the body, very much, a.s Semon remarked, as in the case of a 
rapidly swimming amphibian. 

The best idea of the usual movements of may perhaps 

be had by reference to the accompanying figures, which have been 
copied from pencil sketches. 

TJie a(|uatic respiration of Ceratodns is nornuilly slow and 
regular: the operculai* cavity fills and empties about twelve times 
a. minute, and during the process it may be observed that the mouth 
is scarcely opened. Occasionally, however, it will open its mouth 
and ‘‘ gasp ” spasmodically. It is eleai', however, that the fish is a 
nostril-breather. The mouth itself shows no movement of opening 
or closing; it is indeed hardly open, the gape being scarcely more 
tlian 3 millimetres. The nostrils, on the other hand, are 
widely dilated, and on one occasion a twitching waa observed, 
which wa.s by nO' means fish-like. It was also noticed that the 
aquatic respiration became more rapid after the fish ha.d become 
excited, <s. g. after it had been pushed about the tank in order to 
he photographed; the number of I'espirations then became as 
numerous as thirty in the minute. 

Breathing by means of the lung takes place’ at considerable and 
somewhat'kregular intervals: from forty to sixty minutes would 
include, the q,isna.I periods. .When excited, hOweveiy'.tbe :fiS;b 
breydihes more rapidly, and on oue;occasion the interval M ’Uerwl 
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respinitioii was found to be as brief as eight ininntes. ]:?(^fore 
rising to the surface tlie hsh shows evidonee of nneasiness; it will 
Hoiiietinies ^^gnsp” several times, move baekwand, bend its head or 
twitch its fins: it wall tlum rise to the surfa,ce, usually slow!}', and 
‘‘ spout,” i. e, exhale and draw in a, moutlifid of air sonnnvhai. 
spasmodically. Sometimes it will make several gidps; it will then 
dose its mouth, a.nd sink to the 1 bottom. In ihis process, huh]»h‘H 
always pass out on either side of the head as the fish sinks. in 
one instance it was observed tl,ia,t the air passed out mainly on the 
left side, and it \va,s also noticed that the fisli will so,nietimes I'odc 
slightly from side to side a.s it sinks. Sometimes a, few niomc-mts 
later a large Inibble will issue from the month. It was also noted 
that if the fish becomes excito<l and shows energetic itmvement, a ir 
will be ejected. It may .finally be noted that at. night the la’eatliing- 
nioveinents appear more frequent than during the day: air was 
taken in at an interval of fourteen minutes {c/‘. lla.msay): this is 
doubtless correlated with the more aetiv6t habit at tliis time. It 
maybe remarked that the air-breathing habit of Cimitodm seems 
to be closely similar to that of Prot()]7te.ru8, 

In feeding-habits Ceratodus resembles an amphibian. It will 
snap at the food in a similar way, and shows a movement of the 
head which is more nearly amphibian than fish-liko. On one 
occasion it bent its liead to the side very much as would a. Bala.- 
mander. It has alx'ea.dy been mentioned that Oeratodiw is slow 
of sight; this is especially evident when food is taken. In some 
cases food will remain for ten minutes in the water before it is 
noticed by the fish, stimulation appearing to come ratlier from 
the taste-buds than from the eyes. It will •'‘feel” ap|)arently 
that there is something edible in its neighbourhood ami it will 
gradually move in the direction of the stimulus. It was noted 
that if an object were placed on the surface of the watea* at the 
opposite end of the tank the fish wmuld not rise in the direction 
of the food, hut would grope its wa.y uncertainly along the bottom 
until it came under tlie food ; then it would rise to seize it. llie 
fish impresses one as taking its food blunderingly ; it will some¬ 
times snap repeji.tedly before it succeeds in siKmring tlie object. 
It would often seize a moutliful, then eject it, fhen hunt it up 
again, mouth it, and fina.lly sAvallow it. The feeding of tlui present 
specimens indicates convincingly that the diet of (J&miodm is, as 
Margo maintained, a mixed one. Animal food, living and dead, 
is regularly taken, also vegetables, e. g, lettuce; and that the 
^ latter is actually digested and iissimilated seems clear, since it is 
not to be recognised in the hecitd material. 

In the accompanying figures (text-figs. 53 and 54) the fish is 
'represented in,positions both of rest and of movement. In fig. 1 
the fish appears in a not uncommon pose; it balances accurately on 
the pectoral fins and in the anal region, its trunk somewhat arched 
upward , and ,the hmd tliru.st close to-khe bottom, the |)ectoral fin 
extends sideways'Jn-auch a way that' its' postaxial, border rests 
aghi^ist the bottom. ,, In .a^somewhat similar position (fig* 2) the fish 
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similar movement is sliowu in lig. 13, the fish, viewcid from ahovt^ 
in iig, 14 is shown a ratlier imsiuicewsful attempt to (h;i|.)i(‘t 
fish in resting position, viewed iToni the side and behind, and in 
the three following figures are sliown sketelies of the fish naide from 
in front. In fig. Ih the slowly Happing pectorals are sliown in a, 
soiiiowimt rar(^ position, paddling alternalKdy : in tins pirsition, by 
the way, one notes the almost closed month and tliedark <»|Km!ngs 
of the nostrils just ’within the rim of the upper li|), throngh which 
the major supply of water is passing to the gills. In iig. J(> tin? 
fish is represented in somewliat the same position as shown in 
lateral view in fig. 9 : the prea.xiai border of fihe tin is turned 
inward, and in this sketch the opercular iiaps appear wcdl, distended. 
In fig. 17 a, forward movement is again indica.ted ; but in this the 
nndulation of the entire trunk is slowly fnuctioning, and the 
pectorals are relatively inacti\ e. In fig. 18 a position of rest is 
represented, whicli is not widely diflerent from that shown in 
£g. 3 : in this case, however, the pectoral fins do not (piite toiadi 
the bottom ; the head, howcwer, will shortly sink ami the fish 
asstime the position shown in fig, 3. 

In text-,fig. 55 the attempt is made to indic^ate the move¬ 
ments of the fish in the process of coming to the surface to 
breathe. In lig. 19 it swims slowly to the surface, the paired fins 
flapping lazily. In fig. 20 a similar position is shown. In fig, 21 
the hea,d is shown thrust vigorously above the surface, the mouth 
widely open in the process of filling the opercular cavity with air. 
In fig. 22 the fish paddles backward, closes its mouth, and com¬ 
mences to contract the operciila.. In this jiroci^ss, during which 
evidently the ah* is pressed into the lung, bulihles escape throngh 
the imperfectly closed opercular .slits on either* ami sometimes 
also through the closing tnouth. 

The behaviour of Ceratodm, in conclusion, is decidedly like that 
of an ampliibian. In the first place, it breathes largely through 
its nosti:ils ; in the second place, it issalamandrine in its movemmds, 
Not only (loes it support itself on its fins, as Arthur Thomson 
observed, but it is able to push itself backward, in this operation 
indicating that an elbow-like joint is functional It has also been 
observed to paddle forward, using alternate movements of tlie 
pectoral fins. It is not, however, so amphibiandike in its move¬ 
ments as PfoiofUrm, which will walk ” forward balancing itself 
on its paired fins, Df exceptioxtal interest in Ceratodm, finally, 
are the movements of the neck and head, winch suggest Htriklng'ly 
those of Salamanders. 
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Anz. Bd. xxii, pp. 294“3()0. 

1901. ibid.-““ IJeber das A^einvandscdiaftsvanluiltnis d<‘r Hipiit'-ei' 
nnd Aniplnbien.” Zooh Anz. Bd. xxiv. pp, 180-188, 

1892, BrENGER, W. B.—“ A. Pri|) to Qurnaiskind in search of 
Oemtodmy Victoidan Naturalist., p, 10. 

1892. Ibid..“ Note on tlu^ Habits of Omdodm JhrderiJ^ Proca 

Eoy* Boc. Viet. (2) iv. pp. 81-84. 

1894. Ibid.—(Eef. in Memoir on Blood-veNSids of 
Proc;. Litun Boe. N. B, Wales, pp. 2‘-32. 


EXPLANATION O'P PLATE IX. 

Tko AnBlralian LuTig-finb, CemtodmforateH, frota a riolourcd Hkotcli I»y 
Dr. Bashford Dean of a apwnnit'U living in tlie Xoologwul Socict-y’K Oanltw. 


‘ProoeMlings; 1905, YoL lL Part IL \un puWiiied on April fdli, 1900. 
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T)r. Henry Woodward, F.K.S., Vice-President, 
in tlie Chair. 

Mr. (1. A. .P>oulenger, F,K.8., V, P.Z.8., exhibited a speciiiieii 
of the largest l^rog known, Hwtia goliath Blgr., from Soiitli 
Caineroon, doscirilnxl in tlie ^Annals and Magazine o£ Natural 
History ’ (1906, xvii. p. 317). This .'Frog nieasured 10 inches from 
snout to vent, and Wfis one of the most interesting discoveries 
made by Mr. (b L. Bates, G.MIZ.S. Mi\ Boulenger stated that 
an even larger living specimen interuled for tlie Zoological 
Gardens had lieen secured by Boliertson, the young keeper wlio 
had accompanied Mr. Bates to Cameroon last summer in order 
to collect animals for the Society; but tlie specimen, whieli he 
had kept in a large tin, escaped during the night. 

Among other Batrachians wliich Bobertson Itail been able to 
keep alive, but did not succeed in bringing home, were examples 
of the ]a,rge ‘West-African Tree-Frog, Mylamhates rufws Eeichen., 
one of which, at the end of August, produced a number of eggs, 
which were also exhibited before tlie Meeting. These eggs were 
reina,rka,l>le for tlieir large size, 5 or 6 millimetres in diameter, 
and the alisence of pigment. No doubt, to judge by the size of 
the vitellns, the young of this Frog undergoes at least a consider¬ 
able pait of the metamoi‘pliosis within the egg. On i*ecently 
opening ib,e mouth of a female Ilylamhates hrevirostris Werner, 
fro.m South Ctwneroon, forming* part of Mr. Bates’s collection, 
Mr. Boulenger was surprised to find it contained a few large 
yellow eggs, 4 millim. in diameter, very similar, except for tlieir 
size, to those of tlie larger JI. rufm. Other eggs, identical with 
those in the mouth, wei‘e still in the oviducts. This mode of 
nursing approached that of the Chilian Ehinodenna darwin% in 
which the male keeps the eggs in the mucli-distended vocal sac 
until the young are hatched in tlie perfect condition. The buccal 
:nm*sirig by the female made a novel addition to tbe already long 
list of extraordinary breeding-lmliits in Batrachians, 


Mr. R. T. Gilntlier exhilhted some specimens of the Medusa, 
Limmmidatang(m.im^ obtained by Dr. A. Ounnington in Lake 
Tanga-nyika, during the winter months of 1904-05. The collection 
was of importance, because it clearly demonstrated that the views' 
of Mr, J, B, S. Moore with regard to the life-cycle of the Medusa 
were ennneous, for whereas in 1897 Mr. M'oore thought that 
he had discovered * tliat the asexual method of reproduction'by 
'budding ceased in June and July (a conclusion which he stated'th^it 
he -had confirmed in 1900 during' the months of September and 

* Proo. SSool. Soc. 1899, pp. 291-2. In thm paper/* Boehm, 1887,’^ should read 
“ Boehm, 1883.” 

^ Fboc. ZooL, SOO.-19O0, VoL. I No. XIIL '' ' '13 ^ 
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October, wlien soxiially mature individnals swariiietl, tlioiigli nojie. 
showed any tendency to form buds^'), Dr. (Jiumingtoii’K careliilly 
collected material, on th.e other Imnd, vshowed that ri^prodiictioo 
by bmlding was continued in August, Septxnnbcr, 'Dec;eii:il)er, jind 
February, and tliat it might tlim-tdorc^ iM^asojiably Iks stipposod 

that it went on during the greater part of the yea,r.If, iu(i(U‘d, it 

ever ceased. 

Tiic discovery of Lhmiocnkla in oi.lier iMvoi'dtasins in AiVic^a 
had materially weakened the case of tliose who (jonsivlei'etl tlia.l) 
Lake Tanganyika was the last surviving i*(j.niua.nt ol‘ a. Jurassic 
Sea. The fact that this Medusa had 1,>een found iii the Vutoria, 
ISfyanza by M'.. Oh. Allua-ud and Sir Charles Eliot, and also in 
tlie Niger by the late Mr. Eudgett, proved that it was another 
instance of a meinl)er of the fr(\sliwa.ter fa,unn, (iiiara-cteristicj of 
the 0 ( 3 ntral-Africaii Region, and that it was not poouliar to this 
one deep-wnter lake as liad been originally .supposed. 


Mr. G. A. Boulanger, F.E.S., V.P.Z.S., read a pn,per entitled 
“ Fourth Contribution to the Ichthyology of Lsike IVuiganyika'. 
Report on the Collection of Fishes made by Dr. W. A, Cunnington 
during the Third Tangjtnyika Expedition, 1904-4)5.'’ 

This paper will be published entii’e in the ‘ Tra,nsaotionsJ 


The following papers wei'e also read:— 


1. Zoological Results of the Third Tanganyika Expedition, 
conducted by Dr. W. A. (Junnington, 1004-1905. 
Report on the Mollusca. By Edgar A. Smith. 

[Receivecl February 6,1900.] 


(Fkte X.t) 


The.small collection of Mollusca obtained by Ih.\ W*. K, Cunning-' 
ton in Lake Ti-nxganyibi dc»es not conttiin atly imporkint Jiddition 
to tlie thahissoici series. There are some Interesting spetrimenH 
of Bythomm tending to show tliat, like most fresli* 

Water species, it subject to considemble variation. In ' two 
cases, Eclijmia and I have been enabled to^ d( 3 seribe .tlu^ 

opercuk, which hitheito were unknown, and the collection also 
affords on©'new species of the genus The various ,Joc,a- 

Rties furnished by, Dr., Cunnington also add to our knowledges 
hi the diskibutioiiof some of the forms. Another matter which, 
may beneferred to in these introductory remarks is the occmrrancsb ^ 
'.together, at,,the,south end of thelake^ of both the k 4 okl and 
unkeeled vaiieties of whicii, according 


^ I. Ti S. Moore, * Tang^i 
t For exi^lanatioa bf th¥ 1 


riJa Problem,’ 1903, pp. 308-908. 
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to Mr. J. E, S, Mo()X‘e^^', were found by liim, respectively, only at 
tli(^ so util end and more northern localities. 

Living examples were olxtained of LimmtrocJim^ Tiphobia^ 
Ih/thocerm, Farmmlania, Lmngeria, Eclgaria^ Girm^dia, and 
Ancq/a ; and these it is proposed to place in the hands of an 
experienced aixatoinist for inve>stigation. The last three of these 
thahissoid genera have not been anatomically examined, and 
therefore it will be of interest to know their i-elationship and 
systematic position, and it will also be iirterestiiig to see if the 
coticlusions arrived at, in rOvSpect of the rest, coincide with the 
results of Mr. Moore’s investigations of them. In concluding 
these prefatory observations on the marine-like forms, I would 
again t call attention to the fact that M. Bourguignat had em¬ 
ployed the term “ thalassoid ” in connection with them long before 
tlie invention of the compomnl halolimnic ” by Mr. Moore. 

Among the ordinary freshwater forms, the discovery of a 
species of Ancylm, the first from the lake, is of interest. This 
geiuis lias been recorded from the Victoria ISTyaim, but not from 
the othei* large lakes of Central Africa. Being, however, such 
small objects, sind difficult of observation, they may have easily 
been overlooked t- 

Of the few species obtained by Dr. Ounnington in the Victoria 
Nyanza, two a.ppeai‘ to he new, namely, a Gorhicula and a 
SpJmriimi, both closely allied to one or other of the few forms 
already known from this lake. 

I, Species from Lake Tanganyika, 
a. Thalassoid Species. 

L Ohytra kirkti (Smith). 

Mah. Tembwi, a little below middle of west coast, 20 fath. 

2. Bathaitaha howesi Moore. 

Hah. Hiamkolo, south end of lake. 

The dimension*^ of this species, which have never been stated, 
are:—Length 30 millim., diam. 22; aperture llr| long, 10 broad. 

3. Limnoteochus Thomson,t Smith. 

Hah. I^danvie, east coast towards the north end of the lake, 
10 fathoms, also at soutli end. 

4. Tiphobia hoeei ' Smith. 

Hah, Kala, at south end of lake, 

^ The Tanganyika' ProWejn,* p. 149. , ' 

t See Proc, Make, Soc. vol.vi. p. ^f‘8. 

% M. Xoitis Gemain lias recently triefiy described from Tanganyika mw specie,s 
'Of and Cleopatra, Bull, Mtts, Hist, Nat,' raris, 1906,ho. 4, 

' is^ 
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5. Bythoceius iihdescjens Moore. ('l"^la.te X. fi.gK. I-^.) 

IIah. Xia.iiikolo, south end oi* Itike. 

Tluuseries of .s})(HriinoHS now for t‘xa.iaiiiaiioii shows 

that this s|'>eoie.Sj most frcjsliwater forms, oxhihils oo'iisi(hvr- 
ahlo variation in size, form, a,ml s(ai'lpt»uro, 1'ho- iinut! «'n!a 4 ;p,XMl 
ligiire in the Itroc. .lloyjil Sota 1898, \-ol. Ixii. p. 452, fig. I, 
reprodneed in the Proe. Mtdae. Soe. vol. iii. p. 95, iig. I, twhihits 
3111 extreme development of t'lu^ anterior or hasiii spim*, sneli a.s I 
have not seen in any specimen, 'flie la.rgxxst exainpl(‘ in i/lio 
present coliectiou is 44 millim. in, length, .aial tln^ spirts is mneli 
l(>iige,i* in proportion to the length of the. l,)ody-whorl tl»an in the 
shell depicted by Mr. M’oore, and the scmlptnre is idiogidhci* finer. 
A smaller variety, hnt etjua.lly mhdt, is more strongly stadpturial 
tlnan the lai-ge form jhuI only 50 millim. in lengih. 

6. Bvthogehas i^iiKoit Mnore. (Plate X. fig. 4.) 

Hah, Teinlnvi, west coast, ti little Itelow mhidle, in 20 fath. 

A. single specimen only. I am imtliucd to tlriiik that irhis 
species will eventually pi'ove. to he a, va-riety oi' 
crfmiijrmmkikiu In tlie clia,.rjieter of the shi'lls, opmiinln., and 
radnlai there seems to lie very little to 8(5pa;rate tlie gemn'a 
IkjthocsraB a.nd Ikirarndmiia. 

7. Pakamelania ciaASSiGRANUEATA Smltli. (Plate X. iigs, 7, 8.) 

Hah. South eml of the hike. 

One very large specimen, 57 millim. in lengtiu 

8. Paramelanxa bamoxi Smitlu (Plate X. iigs. 5, (>, 9.) 

Eah. Temhwi, near middle of west cojist of tlu.^ lake, 50 fatih.; 
Mrurabi, south of Tenibwi, 40 fatlu ; Msluile, east (‘oast towa rds 
the north end of the lake, 25 fath,; also south tmd. 

The single specimen from the ]a,st hicality reseinbles tlie variety 
impf/rialis rather th,an tlie typicnl form, 

9. Lavioema (111A.N1HS Bouvgnignat. (idate X.. ,figs. 10, 1 L) 

Hah. M,]>ete, smith end of Inki^, on rocks in shallmv watc*r. 

A few specimens rathm,' smallw’ than tlu^ ty|ie (P.X. 8, 1881, 
pL xxxiv, fig. 20 a), witli the oldicjne plhations less Bi.rongly 
developed. 

10* Eugaiua nassa (Mh-iodwaif). (Plate X. fig. 19.) 

IlaK Xirando, east coast of lake towards the soirth emi 

A few specimens of a small varit,d)y. Opertailiim similar in 
character to th,at of Lavigeriu grmidi$) horny, dark” lirowii, 
broadly ovate, nncletis marginal, near tlie lower end, sculptured 
with fine lines of growth, 

11. Edoaria PAtjcioosTATA Bonrgtiignat. ' 

Hah. Sonth end of the lake. 

Two rather large specimens, 21 millim. in length* 
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12. Tanganyicia rupofilosa (Smith), var. 

Hah, Soiitli end of lake. 

One very black Hpeciinen, having evidently been stained in black 
iiuiri It is veiy diflerent in sliape from tlie type, being more 
ovate, with a longer spire, and the uiiibiliens nearly closed, 

13. B'pekia zonata (Woodward). 

Hah, Niamkolo, south end of lake, on stones in shallow water, 

14. Giraudia horei Smith. (Plate X. fig. 13.) 

IIa,h, Mrondwe Bay, south end of lake, 10 fatli. 

A. few examphis, rather smaller than the type, Operculimi 
ovate, horny, Ijrown, ptiucispiral in the middle, with concentric 
lines of ginwtli at the outer margin. 

15. Giraudia pr/ECLara Eourguignat. (Plate X. fig. 14.) 

Hah, Moliro, west coast of south end of the lake, on rocks in 
shallow watei*. 

A few specimens, rather smaller than the type. The minute 
horny operciiliun, 1 niillim. in length, consists of a single whorl, 
the nucleus being subceiitral, but nearer the lower end. It is 
suhovate, being rather narrower below than above. 

16. Anceya rufoctncta, sp. n. (Plate X. fig. 12.) 

Shell small, elongate, subulate, imperforate, yellowish horn- 
colour, with a, dax‘k i-ed hand at the upper part of the whorls. 
Whorls 13, slowly increasing, slightly convex; apical whorls 
probably smooth and convex, the two topmost remaining with two 
spiral threads round the middle crossing the costae, winch are 
much finer and more numerous than those upon the lower volu¬ 
tions. Costie strong, oblique, about twelve or thirteen upon the 
penultimate whorl, those upon the body-whorl terminating 
abruptly at a strong spiral ridge which encircles the ha.se. In a. 
young specimen this ridge is absent, so that probably it only 
octcurs in adult shells. Aperture oblique, broadly sinuated abox'e 
and below; peristome continuous, brownish,outer margin thickened, 
a little expanded, col umellar side also thickened and reflexed, with 
a distinct tooth or fold at tlie upper part, joined to the outer lip 
by a distinct callus. Operculum none ? Length milliin., 
dia.m. 2'|; aperture 2 long, broad. 

Hah, I\ii“ando, towaxxls south end of the ea.st coast, 10 fath. 

Apparently difieilng from the two known species of the genus 
Aihceya in colour, form of the aperture, and the cha,racter of the 
costan A, giraudi Bourguignat has a palatal liration which is 
absent in tlie present species. In his figures the outer lips 
have the appeaiunce of being drawn from broken specimens. If, 
howevei*, they ai*e normal, they are very different from the lahrum 
of the present species. In a young specimen both Ihe basal keel 
and the coliimellar tooth are absent, so that these are probably 
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features wliicli are only developed in adult slielLs. Having broken 
op one speeinien, I failed to dial an operculum. 


h. NoN-TilALASSOm BPECiES. 

1. Limn.ea katalen'his IvrauHS. 

Hah. Swamp at Mhete, soutli end of la.ke. 

2. AnCVLITS TANGANyi-CENSiS, sp. u. (Plate X. figM. 17, 18.) 

Shell very small, roumlly ovate, moderately elevated, thin, 
brown, finely radiately striated across the concentric*- lines of 
growth; apex obtuse, boss-like, circumscribed, radia-tely striated, 
subcentra-l or a trilie towards the right; interior glossy, exliibiting 
tlirougli the seniitransparency of the sludl the external scailptiire. 
Length 2.| niillim., dia,m. 2, lieiglit 1. 

Ilah. On a. stone dredged in a fcnv fatlioms in Xia-mkolo Ila-ihour, 
south end of lake. 

This is the first and only species of Anch/us known from the 
lake. The genus, however, occurs hotli in tlie north jt,nd south of 
the Africa,n continent, but w'ith tlie exception of A. Ht'uMmmim 
Martens, from the Victoria Xyanza,, no species ha-ve been r(X*-orded 
from the great lakes. Being so small it is possible they may luive 
been oveidooked. 

Prof. Gwatkin, who ha-s very kindly exa.mined tlie ra-dula, 
observes:—‘‘As I expected, it belongs to the A, par allelm type, 
which I have from B. Africa, Aiistmlia-, a-nd Xorth a-tul South 
America. To it belong my ‘Oundlachias’ from Tasmania, aiul 
Hew Zealand.” 

3. Planorbis siibanicus Martens. 

Ilah. Swamp at Mbete, south end of lake. 

4. Nbotiiauma tanganyicensb Smith. 

Ilah. IGituta, K.ala, Mloliro, Suml)u, Kala-mho. 

Keeled and non-carinate specimens were fomid liogct.hm* ai; the 
south end of the lakej')y l)r. Ounnington, so that Mr. MooreA 
idea of the local distribution of this spet'ir^s appears to 1)8, in a, 
mefisure, incori‘ect. 

5. Ampublama ovata Olivier. 

JImh. South end of lake. 

(). Uhio BX7RTONI 'Woodwar<l. 

Hah. South end of lake, a-nd Kala. at south end of ea-st coast. 

7. Buetonia tanganyicjbnsis (Smith). 

Hah, Zombe, east coast below the middle, and soutli end of the 
lake. 

8. Plbiodon spekei Woodward. 

Hah. Sumbiia, ea.st coast. 
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9. Brazz.ea anoeyi Bourguignat. 

Ilab, Ki]}anga. 

One valve only, with live or six raxliating ridges down the 
anterior end. 

c . Post-Pliocene Species, 

Some shells of species still living in Tanganyika were found 
embedded in a coarse sandy matrix upon the shore at- Siimbiia, 
about halfway up the east coast of the lake. One reef was 
so weathered that the shells {Neothauma) stood out very con¬ 
spicuously, just in the breakers. Three similar reefs occur at 
intervals inland, on the summits of the former sandy beaches. 
These shells may be referred to a late Post-Pliocene age. Other 
specimens occurred in a cliff* or ridge, about six feet high, in tlie 
north-west part of the Itukwa Talley, where the lake formerly 
was, but is now dried up. 

So far as one can judge, none of the shells which are more or 
less perfect, or of those of which there are only fragments, belong 
to other than recent species, showing that these ridges are of quite 
modern origin. 

Among those from Sumbua, besides the N'eothcmma^ are remains 
of Rwimlla^ a thalassoid genus, and of Unio ; and from the Eukwa 
Valley are fragments of Lmiistes^ Vimpara^ Melcmia^ Gorhicibla, 
and (Jnio, all ortlinary freshwater types. Tlie amount of material 
at hand, however, is so small, that one cannot say to what extent 
the tluilassoid shells may be represented in the same locality. 

II. Species from the Victoria Nyanza. 

The following species were obtained by Dr. Cunnington at 
Bukoba on the west shore of the Lake. 

1. Planobbis s'UDanicus Martens, var. minor. Martens, 

Eah, On water-weed in shallow'-water inlet north of the town. 

2. PLxiNORBis ORAWi^ORBi Melville & Ponsonby. 

Ilab, Sa.me as tha.t of preceding species. 

dhvo specimens were obtained, which appear to be inseparable 
from this species described from Cape Colony. 

3. Melania tuberculata (Muller), 

I lab. Taken in shrimp-net in a few feet of water in the 
harbour. 

4. ViviPARA CONSTRICTA Martens. 

IIah. Dredged in about a fathom in the harbour. 

The specimens of this very variable species from this locality 
are rather like Martens’s figure (* Beschalte Weiclitliiere Deutsch- 
Ost-Afrika,’ voL iv. pi. vi. fig. 20), but they exhibit a third keel 
between the two represented in the illustration. They are more 
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strongly spirally strijrted than other examples wkicli l»ive Iwii 
examined. 

5. Unio LoUEDitirii Bonrguignat. 

Ilab. Dredged In about a fathoiu in. the lia.il)our, 

(h CoRBicuLA ciTNNiNOTONi, s['>, B. (Plate X. lig. 15.) 

Bholl smallj ii:*regula.rly ovatOj almost e(|uilat*eml, mode.i'aii^dy 
coiiveXj sculptured with rather distinct and dishirit (‘or-tu-nitiic’ 
ridges, -which become almost obsolete on botli riorsrd slopi^s ; \'al\'es 
3 .''elhnY olivaceous, witli or without a few Ijrownish rays, uiore or 
less deep purplisli witliiii; umhones prominent. .LeugtlL 1,21 
millim., diaim 8, height 11. 

Ilah. Dredged in a])out a. fathom in the harl>oin\ 

This species iniiy he sepai‘a.te(,l from 61 rad'mta l'^‘U,‘reyss, the 
only species recorded from iln^ Jjake, on a-ccount of its sorsiewhaJ- 
different foim, tlio iimhones ]>eing mo,re proniiiieiit, tim more 
distant conce,ntrie lidges, am.] a, difference in colour. None <if tlu? 
specimens oxldbit the cha.racter,istie dark ptirpie i:*ay procecHliitg 
from tlie umbo tlown the middle of the valves as in C. mdiaku 
l\vo out of t}i.ree examples,ha.ve little o.r no trace of inarlfiiigs, 
but the tliird is distinctly rayed wdth brown, 'the rays being 
di,fferent in the two 'valves. 

7. SPHiEBiiJM v.iOTOiiiA3, sp. B., (Plate X. :fig, 16.) 

Shell roundly subovate, nearly equilateral, greyish yellow, with 
numerous radiating dark hair-like lines; valves thin, finely c;om 
cent.iically striated with the lines of grow'tli, wliicdi are ci*ossed b}' 
mimite microscopic radiating striaj which are quite invisible to tie.,*; 
naked eye ; interior dirty bluish; lateral teeth delicate, 

Lengtli 9| millim., diam. 5-i, alt. B|. 

Hah. Dredged in aboxit a fathom in the Iiaibour. 

Larger than B. oif/anzce Bmith, not quite tluj sanwi shap>t.^, 
different in colour, rayed, and with more delicate liingodjiAlih. 

8. .^THEEiA E,LLi:mcA Lamarck. 

Hah. Entebbe, north-w'est end of the lake. 

..EXPhANATfOK OF PhATE X. 

Figs. 1, 2, 3. M^kiocerm iridmem ^: p. IBS, 

4 „ mimr : p, 183. 

5, 6, 9. JParamelania damoni; p, 182, 

7, 8. „ eram'gmHul&ta t p. 182. 

10. Zwi^eria ^randk i p. 1B% ' 

'3.1, „ ' '» , operculum, 

IS. Ameifa rpfmincta p. 188. 

' ' IB. Qira%dianorei, operculum p. 183.'' 

. ' “ ' , 14 , ' ,w , jprae/am, pperciilum ; p. 183. 

p.,l:86,' , , 

'd.;/;''' ^ , V:' 186.',' ■ 
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2, Zoological K(!sults of the Third Tangiinyika Expedition^ 
conducted by Br, W. A. Cunniiigton, 1904-1905. 
Eeport on the Macrurons Crustacea. By W. T« 
OalmaNj D.Sc., British Museiiin (Natural History). 

[Eeceivetl February 5, 1900.1 

(Plates XI.-XIV.^) 
i. IntroclujCtion, 

The collection of Macriirons Crustacea obtained by Br. Cmi- 
iiington from the lakes of Central Africa compiises thirteen 
species, of which only three have been previously described. In 
Nyasa and Victoria Nyanza only a single species was found, a 
common and widely-distributed form, already recorded from the 
latter lake. In Tanganyika, in addition to the two species dis¬ 
covered by Mr. Moore, Br, Oimnington has been fortunate enough 
to find no less than ten new species, and among them representa¬ 
tives of what I regard as two new genera. The following is a list 
of the species obtained:— 

Nyasa. 

Garidina nilotica^ var. gmcilipes (de Man). 

Tanganyika. 

Falcemon moorei Caiman. 

LwmoGaridma retiarius, n. sp. 

„ parmila^ n. sp. 

„ tanganyikm Caiman, 

,, similis, n. sp, 

„ latipes, n. sp. 

„ socms, n. sp, 

„ sjnnipesj n. sp. 

Ccmddl'a €imningto7ii, n. g. et sp, 

„ n. sp, 

Atyella bremrostris, n. g, et sp. 

„ lo7igwostn$, n. sp. 

Victoria Nyanusa. 

Garklma 7iihtioai var, g^^acilipim (de Mian). 

I am obliged to Dr. Cunnington fox* giving me his notes on 
til O' occurrence and coloiution: of the various foims. ^ These I 
have incorporated in their proper places. It is right that mention' 
should be made of the excellent state of' preservation' of. :the' 
specimens, and of the very careful and methodical manner in 
which the notes of locahties and other particulars were kept. 

, ** Fot of the p%tesj p* 205, 
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ii. ^Si/stMiiaitG JVotes and Descriptiom of Xgig iJenem 
avd impedes. 

FiUni ly .1 ^ A L ;15 m o n i B M. 

I^VL/iaioN MouiU']i Gilinju'i. XT. I'lgs. 1 k I r/..) 

P. 'imorei (Jalnia.ii, Proc. Zool. Koe. 18911, p. 709, pL :xL 
lig«. 20-24. 

IDie luiaiieroiis joid oxcelleiitly-prefcjcrved .sjiediii.eiiM of iPis spories 
wliicili Dr. (Jimiiiiigtoii lias hi'ciiglit lioine eiia-ble luo to add some 
fiirtlier derails to tho de^soription wliieli I formerly ga,ve. Of 18 
specimens collected only two are males. Dliis is a, somewhat, 
rcmiarlcalile fact, since in this genus, a,s Ooutiere r(‘ma;i‘ks, it is 
rare for the females to lie as niimerons as tlie mah'S. Dhe hirgest 
specimen is a;n ovigei'oiis female, 27 mm, in total length. The 

males ai*e a. litth^ smaller. Tho. tiad.h of the rostrum a.r(^ 

The sec^oiid pair of perseopods in the. fV.males (Plate Xi. figs. 1 
la ) difier from those of tiie male formerly iigairecl, aial fnjtu tliose 
of tho two niah^s in the ]>resent eollection, in lia.ving two low 
roiimhal teeth or tn]:>erci(xs on the iniuu* edg<^ of tuich of the. iingers 
close to the proxima.l end. The males do not dii!:er from the 
females in the length or si.outiK\ss of tlu^ eliehc. Tho oar|H:is a,ml 
luiiid are rongh Avith minute?. shar|> grannies or spines, whicli were 
not well shown in the ligiir(3 formerly given. Tiiore is some little 
vai'iatioTi in the rela-tive lengtlus of the scigrnents of tins limb, as 
the following measurements (in millim.) sluyw:— 

AInruM. Carpus. Paltiu Fiuj^ws. 


Een'iale . 4-0 4*5 IPi] :h9 

„ 4*8 4*9 4*2 -97 

„ 4*7 5*0 5*5 :h9 

. 4*5 4-5 441 

Mule . *’2*9 4*5 2*5 :h0 

„ 3*(> 3*5 2*3 :M 


Tim mandible carries a palp whicli, althotigh short (ahout half 
the length of tlie incisor proc*.oss), is <uimpos(M'l of threa? d?stinc.t 
segimvnts, and in all other respeads tho sp(3(h?s cam forms to the 
definition of the genus ^ to which. 1 lia.ve .rofm,‘"r(Ml it. 

As it is by no means (ja-sy to dotermino wlia-t are tbo alhnitios 
of this species amxmg the very mimorons and closely alliiKl specic^s 
of tlie genus, I have sxxbmitted a specimen to J)r. J'. Cb d(? ,Mn;t:s, 
whoso .competence to pass jndgmoTit on this poinii will not !.)e dis¬ 
puted. "With his 5i6cuBto,med courtesy, I,).r. do Ma.ii semt me a. 
long letter dealing with the sx,ihjeot, and with ins ponriission 1 
.quote some of his remarks- After noticing that I\ wioorei 
is,'without'floTiht, the smallest species of the genus, and that it 
ha,s, at first sight, quite the general appearance of some species of 

* I follow Ortmarm, do Man, aiul tho majority of roconfc authors iii retaining the 
name Palm%Q% for this genus. I am unahfe to uudorstfind the reasons which have 
led some American authors to follow Spence Bate'in using for it tho name IMMynm 
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the genus fJarklina^ Dr. cle Man goes on to say—P, simdaims 
Heller, witli its varieties, does not seem to me to be the most 
neaily allied to P. onoorei as you suggest. Like Conti ere (Ann. 
Sci, Nat, 8“® sA*. xii. p, 324), I think that P. sajierbus Heller 
and F. troinpi de Man, especially the former, are the most closely 
allied species. P. scahriculus Heller and P. alcoold Nohiii are 
apparently also related. All these forms, however, ai‘e in a greater 
oi‘ less degree different from your species. P. trompi^ from Borneo, 
is at once distinguished by the few and large eggs, by the shape 
of the telson, the toothing of the fingers, &c. P. scahriculus differs 
in the carapace, which is scaln’ons, in the I’ostral teeth, of which 
six are set on the caivapace, and in other chara,etei*s, P. alcochi 
has the carpus of the second legs almost twice as long as the 
merus, and little shorter than the chela. P. moorei ought, in my 
opinion, to be considered as a distinct and interesting species.” 

To this I may add that P. sup)erhus Hellei*, as re-described and 
figured by Oouti^re (A c, p. 319, pi. xiii. figs. 34”37), grows to a 
very much larger size than P. moorei', and when specimens of 
about the same size are compared, it seems to differ in having the 
chelse smooth and beset with rather long hairs. P. niloticus 
Boux, of which a, specimen from the Blue Nile has recently been 
presented to the Museum ])y Captain Stanley Flower, clearly 
diffei'S fi'om P. moorei in many characters. It is of much larger 
size (the specimen before me is 41 mm. in total length); the 
rostrum has a. strongly convex upper edge with eleven teeth, of 
which only one is on the carapace while the distal one is some 
distance from the tip; the lower edge of the mstriim bears two 
teeth ( Khmzinger and Heller agree in giving the number as 1-2, 
so that Roux’s figure, which shows five, is no doubt incorrect); 
tlie merus of the second legs is three-fourths of the length of the 
caipus, which is a very little longer than the chela; the fingers 
ai'e about equal to the palm, and the whole limb is smoother than 
in P. mooreL 

Occurrence. —Off Niamkolo, 12.viii.04. “ Dredged in about 

12 fathoms, among shells.” About sixteen females and one male. 

Kalambo, 4.xi,04. “Tow-netting, surface, 8,20 p.m,” One 
veiy young specimen. 

liirando, l.xii.04. “ Taken in about 10 fathoms.” One female. 

Mrumbi, 27.xii.04. “ From about 30 fathoms.” One male. 

Family ATYiDiE. 

Oaridina nilotxoa, rn,r, gracidipes (de Man), 

(7. ‘wyckii, var. gracilipes de Man, in Weber’s *ZooL Ergeb. 
NiedeiTandisch Ost-Indien,’ ii. p. 393 (1891). 

All the pi*awns obtained by Dr. Cunnington from Lake Nyasa 
and the Tictoria Nyanza belong to the genus Garidma, and to 
that section of the genus including the forms to which the specific 
names nilottca, longirostris, and wycltik as well as a series of 
varietal names, have been applied. It is not easy to determine 
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wlijiti positiou tlu? ])L*asont forms oirtji'hl- to occupy wiiliiu 
group; iiiidi‘veii if tha.t (jiiostion woves.‘itisfj.u'.tor,!ly aiiswcri'Ml, 
would still I'oiimin room foi* discussion as to the a.ppropriado i{:ime 
to 1)0 applied to tiiem. ,I't is gxa'ierally agi’eef! tilud; IVI iliKv-Kdwards’s 
lovglroslris'j dixsiTiluMl ascoiniug from Algha’s, Imt. iioti siiiix^ found 
there, is idimiica.l with IJic earlier mloiini <h‘scr!h(Hl hy lions 
from the Nile. Ifiom do IMfors x'to(>xa,mitiatiou f!i 'M ihi(‘"E('hvaj'*lss 
types, \V(^ krunv tha;t it has tlio carpus of the lirst t^}ieli|,)(ais orc'* 
and a. half times as long ns hroad. ’From this Dr. dc^ M'aoLi 
separates ns a, distinct species,, ujuler the name 0. v^yckil Hickson, 
tliose forms wliiids ha,V(i tii(^ first; car[>ns at h^ast twici,^ as long at. 
hroa.d,. Ih'oi. Itouvier (Jhill. )Sei. Fran(*(u,t Ik^lgirpas xxxix. p. Ttd 
11)05) has poiiit(Mi out, liowtuTT, a.ml I can (umtirm Mio statxnnens, 
tl'iat co-types of J.^h'of. Hicksoids spcadxs, fi-om (Jehda-s, !ia,\’e itno 
ctu'pris exactly as in ttie types of loiHjlnHris, SpecinHurs i'(‘cei\"ed 
from i'h;of. liii'kson, a.nd pi’(‘serv(‘d in, 1;ho Drii.ish jVlusenin, agr<‘o 
V(ay closely indo<Hl with <lc I\lans doscription. of his H. ioYot'Vff/, 
var. liiiHalimHtp- (also from (Jeh-d>es), dilTcring chietly ii« tlu^ shorter 
dactyins of the posh.aaor |:H;ra'M>pods, that of the fourth pair heing 
less than onmfifth, a.iid that of tlie tiftli pair oiiC'-fourth of the 
correspond,iiig p,i*opodns. it follows that, so far i\s the cdiaractei's 
of thrM";arpal segments a.r(MM)ncerned, f t vM/cHh* 1 licks()n must }'>e 
regariled as a. synonym (.,>f 11 nlhiica iloux, wlrile /I v\^jckv 
de ’Man, if it is t(,> ho rega.rdcMl as distinct, mast r(‘Cidive now 
specitic or va,.ri(;i';ai iianK,x Prof, Doiivier a.pp(xtrs to ixyai'd 
de Ma.u’s species as merely a variety of thai; of Iloux and M’ilne- 
Edwards (t, g., table on p. 7M; on p. 71), however, he i;reats it 
as a separate species); and in this [ a,iu disposed to coiicms 
although the material iit my' disposal, is too s<nnty to mia-hh* 
me to form, a deiinite opinion. At all events tla^ specimtms 
collected hy Dr, Ounnington in Lak(^ Kyasa and in 'Victoria. 
Nya.nza., while not a,greeing exactly with each otlie,r or with a.ny 
of the dc'scrihetl forms, come suiliciently near to tin* variety 
gr(.(icil(pGSy w!iiid,i (,!«•» M’an pljuvs under Itaj spin,das wpeki?^ and 
Bonvier under'ni/eto'/.; and 1 t}.H,MHt‘or<‘ record them nndt,^'* tln^ 
Jatter name. The .following pa.i'li/miars \vim\ found agrd,^ in 
several, s|)ecim(*ns f)*om (‘arli, hnxdh.y, ovigeroius females being 
co,r,n,pjmK,'i in ea.ch (xis/,^:—- 

i\^yasxn--''--T{')ta.l 1,eiigtli up to 21 'mm, .l':l<,>strum rea.(liing layond 
n.ntemial se!',ile, teetli unarmed t.(,a’'minal pa,rt erf upper 

edge nnudi lass than half its hmgd.h ; one or iw<^ suh"a|;acjil teeth, 
a,.nd, o(x;a,siona1ly, ax,i isolated tooth a. little^ way !',>a.(?k ,froi:,ii the tip. 
Carpus of first permopods two a.nd a, half t'lnsNS m long as I>road, 
that of second pair imu'e, tliaii .five times as ](,mg as l>road. .Djmw 
tyhis of fourth pair one-fifth of pro'podns or a, little over, l)ea.ring 
7-9' spines; that of fifth pair a little more tlmn one-fc.H'U,'th of 
propodus, with about BB-3B spines. Eggs ^47 x ’27 mm. 

Victoria If length up to 25 mm, Eostrum, e,xcept 
in one or two cases, reaching beyond antennal scale, teetli -y|, 2 Y^' 
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unarmed part of upper edge much less than half its length, one 
or two sub"apical teeth, and occa,sionally an isolated tooth as 
above described. Carpus of first pei‘ieopod.s not more than two 
and a tliii’d times as long as Imoad (in a series of specimens 
c.ollectial at Eutel)be, by Mr. B. Degen, the carpus is only about 
tiwice ;is long as broad, sometimes a little less than twice). Carpus 
of second pair less tlian five times as long as broaxl. Bacfcydiis of 
fourth pair a little more than one-fifth of propodus, with 8-11 
spines; that of fifth pair xnore than one-fourth of propodus, with 
37-50 spines. Eggs *6 x *37 to *62 x *4 mm. 

Ililgendorf ha.s recorded C, loychli va.r. gracilipes from several 
localities in the YictonaNyanza(Deutsch-Ost-Afrika, iv. (7) p. 36, 
[ 898) and elsewhere in German East Afriai. Prof, Bouvier, who 
does not quote Ililgendorf’s work, records from Yictoria hTyanza 
and from Doiifile (Diifli) on the Upper Mle (about 3°3r' !N". lafc.) 
speeiineus which he regards as intermediate between the typical 
0, wyokii of de Man and the South African var. pauGipara Max 
Weber. The eggs in the specimens collected by I)r. Ounnington 
are rather smaller than those wdiich Prof. Bouvier records from 
Lake Yictoiia., and much smaller than in the typical pcmcipai'co^ 
wdnleiiiotlier respects, such as tlie mmiber of spines on the dactyli 
of tlie ajulmlatory legs, they sho^v no approach to pm^clpam. 

Genus Limnocaridina. 

lAmmcarldina Caiman, Proc. Zool. Soc. 1899, p, 704. 

To this genus, hitherto represented by only a single species 
discovered by Mr. Moore, I refer six of the new species found 
by I)r, Cunnington. As originally defined, the genus was 
diistinguishcd chiefly by the great reduction of the branchial 
system, by the presence of a ^Giepatic” instead of an ‘bxiitemml’’ 
spine on the carapace, and by the characters of the first and 
second maxilliE and the first maxilliped. In all tlie species 
described below, the branchial formula agrees with tliat formerly 
given for L, tmif/c&uyikw, and there is no epipod on the first 
maxilliped. The structure of the maxilhe is also essentially the 
sione, ttiough, in the second maxilke, the middle lobe is sometimes 
more (expanded than it is in L. tangemyikee, but not overlapping 
ihi‘. distal lobe. Wifch regard to the spine on the carapace, 
howevei;, the new species to be <lescribed below show that the 
ditloiHuice between A. ianganyikee and the species of Garklma is 
one of position, not of homology. The spine, which in L. sodm 
and A. spinlpes is in the same position as the ‘Lxntennal” spine 
of Oariilhia, is cleaidy homologous with that which, in A. latipeSy 
A. isim/ilis, A. paroiik&i and A. 7'etiarms^ corresponds with what I 
formerly described as the hepaticspine of A. tcmganyilm. 
Iti tlie following descriptions therefore I Imve abandoned the 
terms fLxiitemial” and “hepatic,” and, speak simply of the 
‘ ^ antero4,ateraI spine ” of the carapace. In the original description 
of A. kmganyihm it is stated that the carpus of the first peraeopods 
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is “ slightly exeavntod 4lista]Iy <m the iimei* slde.’^ While this is 
(fttite eorrec't aaid hedds good also t:Va.‘ the new species dese'cil'HsI 
Ixdow, it should l^e out that this \'ery slight ex(‘aA'atioip 

not visihle fcoui tlu.i outca* side, is v'ory dilFoi'ent. fcoia the uau'ked 
oxcfa.vation of tlu^ a.u,terior uairgiu oF tiu* ca.rpus found in most (d 
tho S])ecies, at least, of tlm a.llio<l genera.. 8in(‘(,\ ho\vc‘vei\ Urn 
exca.vatiou is a.lxmt txpudly slight in vSoui(‘ of the sfiecah's of 
Caridina'j it does not seem, {ulvisaltt^ to iiudude this (dia.ra,ct;ei‘ in 
the geiici'ic dedidtion. Ii,i all cawS(\s th<‘ terudna.l hruslies of setje 
on the fingers of the chehe a.i,'0 more sca.,id'.y tluiii, in any species 
of Gandiim wliieh i lia\’ti >seeii. 

Key to ths Kpedes rp’Linmocaiidiua.. 


A. Piiip,’oi’>^ ‘t* chela! hve to wevon times us loui;* us th<‘ 
pulm, with v<Ty loir,^’mar^husil setu'. 

a. Ilostruin about emuil to iuitenmilur immIuiicIo .A. ro//or/;.'.s‘, u. sp. 

h. Itostnim less than liulf as lon,^-as lirst s(‘”'iii<!ut of 

aiiteiumhu’ iuHluii(!h!. X. porer/e, ii. Sj). 


B. Pin^’ors of chela', not mon‘than twice as lonji; as the 
palm; setas not V(n’y lon^*, coiUined to <listal part, 
a. LenjJ!;th of sixth alidouiina! somite more than twice 
its depth. 

a. Kostrnm much louf^er thiuv the carainice, witli 


10-“i20 teeth below...X. imi0u.yil'w ihlman. 

ft. Rostrum about ecjual to carapai'e, with ino teeth 

hcluvv . Ij. si}i}i/L% 11 . sp. 

c. Rostrum less than one-third of lenjjjt h of carapace, 

uinmued below . L. latipes, n, sp. 

1). Loajii^’th of sixth abdominal somite little more than 
one and a half times its depth, 

«. Rostrum nearly equal to cara.pa,(:e; imnais of last 

three le^s with one spine. L, weius^ n. sp. 

ft. Rostrum Httle uuire than half k!ii};th of carapace; 

meriis of last three lej?s with 2-3 spines . L. apiulpeH^ n. sp. 


LlMNOClAEIDlNA HBTIAKIUS, n. sp. (.Ihtite ,X.T. figs. 2 - 8 ,) 

Bemription, —Body sleiuh’r; sixth somite of {dxlomcu a little 
sliorter thiiii tlio (‘firapaoo, length more tlia.u two and a Imlf l imes 
its deptlu Rostrum (iha.t(3 X’l, iig. 2) a-hout eijual to or n 
little sfiorter than JUTtennular ptslumde, twodhiiHls as long as 
carapace, <le(5iu‘ved at hascq then lmr,iz(,mta,l or slightly ri'eiirv'm'l 
to'wards tip, teeth, unarmed ahovt^ for ,iK‘arly ,li{iir it-s 

length from tip* Antet-o-lateral spine of eara,|iac^e sed". W'(di hnek 
from, front edgi', Antennidar pe<lun<h‘ rtaudung to external 
tooth of aute.nnal scale. Distal ctlg<^ of sca.le ('fdatiwX,i, Iig, B) 
lirojexsting l)oyond external tooth. Third maxilliped c‘,x,t'oiuliug 
to end of second seg,m,eBt of antedinular pedt.inel(h,exopod not- 
longer than iseliiinn, terminal segment slender hut si little shoriier 
than preceding segment. First perax>pods (Plate. X,„L Iig. 4) 
reaching to tip of third xnaxillipeds, l>rea.dtli of carpus two4hirils 
of' its length, chela ahont tliree times as long as carpi, is, |:ndnia.r 
portion less than one-hfth, of length of fingers, ” Seeoml peiieo|,H)ds 
(Plate XI. fig. 5) reaching a little beyond hrst, breadtlr of carpus 
little more tha.n two-fifths of its length; chela a little more 
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tliaii twice as long as tlie carpus, palmar portion about oiie-fiftli 
of: length of fingers. Fingers of both chelae slightly spooii*sliaped, 
l:)earing along the whole length of their opposed edges on’ the 
outer and inner sides a- single row of %^erj long flexible setas 
regubirly arranged; each seta has a double series of rather 
wi(Udy-spa,ced ]}a.rl)S. Last three pairs of perieopods not differing 
greatly in length, third pair not reaching tip of tliird maxillipeds; 
daetylus of third and fourth pairs (Plate XI. fig. 6) more than 
half the length of propodns, with 14 spines; that of the fifth 
pair (Plate XI. fi.g. 7) nearly two-thirds of length of propodns, 
with 26 spines. Telson (Plate XI. fig. 8) three-fifths of length 
of sixth abdominal somite. Outer plate of iiropods longer than 
inner. 

Total length, J *3 x ’18 mm. 

Remarks .—This species is distinguished from all the AtyidcU 
hitherto described by the remarkable and beautiful armature of 
its chehe. The set® with which the fingers are furnished, instead 
of forming apical tufts as in other Atyidse, diverge from the 
outer and inner edges of each finger. As far as can be seen in 
the preserved specimens, these set^e entirely prevent the fingers 
from being brought together, so that the chelm cannot be used 
for seizing objects in the ordinary way. On the other hand, each 
chela, forms a kind of double casting-net, no doubt veiy efficient 
in the capture of minute living prey. The grea,t length of the 
daetylus of the posterior legs is also a characteristic feature. In 
the structure of the mouth-parts and in the branchial formula 
the species sliows no important difibrences fi*om the other members 
of the genus. 

Ocmrrence. —Mbete, l.x.04. Taken in shrimp-net, shox:e“ 
wading.^’ Among 17 specimens there are only three females, one 
of whicli ca.rries eggs. 

Limnocakidina 3'Aevula, n. sp. (Pkte XI. figs. 9-14.) 

DesG^npUan .—Body very slender; sixth somite of abdomen as 
long as the canapace, three times as long as deep. Eostriiin 
(Pfjito XI. fig, 9) very short, less than ha,If as long a,s first 
segment of a,ntenniila,r peduncle, expanded horizontally at the 
base; tooth Antero-lateral spine of cai^'cipace set more 

tluvn twi(ic its own length from front edge. Antennulax’peduncle 
reacliing well beyond external tooth of antennal scale. Distal 
odge of scale projecting beyond external tooth. Third maxilliped 
extending to end of first segment of antennular* peduncle, exopod 
longer tlia,n iscliium, terminal segment shorter than preceding 
segment. First peneopods (Plate XI. fig. 10) rea,chiiig to end 
of penultimate vSegment of tlxird maxillipeds, breadth of cai^pus 
less than two-thirds of its length; chela about three times as long 
as carpus, palmar* poi'tion about one-seventh of length of fingers. 
Second perxeopods (Plate XI. fig. 11) reaching a little beyond 
first, breadth of cai^pus little moi'e than half its length, chela 
two and a half times as long as caipus, palmar portion about 
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LlMNOCfARIBINA EA'HPES, Sp. U. (Plilte XII. llg.S, 2;'X29.) 

Jjescrlptiou ,—Ikxly slender; sixth somite of alHlomefi a. liltle 
longer tiiaii cjirapaco, leogth two a,nd a half iviiaes its tlepih. 
liostiaiiu (Plate XJ'i. lig. 2;->) loss than one-third of length of 
i'-n ra.pace, iniuh slantor than first segment of anhamnla-r ]K,.Mimu‘kg 
horizontalj teeth ^ Antero-lateiva] spine of earapae.e sef; Ji 

little way ])aek from front edge. Anteinniiar pcMlvonde reaeliiisg 
to external tooth of antennal scale. Distal edge of scale (r^hite 
, -XII. fig. 24) projecting la.yoiul external tooth. Tliii-d nmxillipetl 
hardly exliending heyond first segment of antonnnlar pCMlnnchg 
terminal segment two-tlnrrls the length of prca-eding segment. 
First peiwopods (Plate XJI. lig. 25) hardly renrdriug mid<{!(‘. of 
ponultimate segment of tln'rd maxilliped, hrea-dth of car|)i!s ahotit 
onedudf of its length ; chela, ono and a lialf times as long as 
carpus, two and, a, half times as long as laavid, palmar porlion 
a litthmslufiter than the iing(n*s. Second p(?ra‘ 0 ]u>ds (Plate XU. 
lig. 26) rcnxhing a, litth^ heyond fii'st, hrea-dth of carpus less tlian 
one-third of its haigtlg chela a, little longer than the carpus, four 
times as long as broad, palmar portion a little shorter than 
fingei-s. Last throe pairs of pora^opods stout, third pair extending 
well heyond tip of third maxillipeds, fifth pair Iiardly reacliing 
heyond f){ise of penultimate segment of same. Merus and cfar|}tus 
of last three pairs each witli a. single spine; (lactylus very slu)rt 
and ]),i’oa,d, tluit of fourth pair (Plate XII. fig. 27) al)Out one 
and a half times as long as broad, and une-fonrth of length 
of propodua, armed with nine large spines; that of fifth pair 
(Plate XXL fig. 28) hardly twicer as long as hroad, a litthi more 
tha,n one-fourth of lengtli of ];)ropodus, with ten spines. Telson 
(Pla,te XIL fig. 29) little more than lialf tlie lengtli of sixth 
abdominal somite. Outer pla,te of uropods a. little' longer tha,n 
inner. 

Total length 9-7 imn. Eggs *25 x ‘lf> mm. 

Ii*e7/mrh .—This small speUcs is easily distinguished from the 
other members of the genus })y its voiy short lustruiu, aiul ly 
the short a.ud hroatl <lnctyli of the post(vri(,>i* ]((a%‘ropods. iriie 
spines of the daetyli are unusually large, a.nd do not. <Ullor in sizc^ 
in tlu3 two se.xes. According to Dj*. Oumjii,ugt,(ads notes, tlu^ 
colour of tins speUes in Uh^ \va.s grcienish, witi,i red and yellow 
spots.” 

‘MPete, 29.ix.04. “ {^halh,w water sutlongst rexhs,” 

Two specimens. 

Xea.r nioutli of Lofu, G.x.04. Talc<ai on rocks, sliallow water.” 
Pour females a-ntl eight males. 

Xalambo, 4.xi.04. Tow-netting, 8.20 p.m.” One specimen. 

Tembwi, 2.i,05. Taken ■■on rocks, shallow water,” Five 
specimens 


Limnocaribxna sooins, sp. n. (Plate XII. figs. 30-37.) 
Descriptmi.^Body stout; sixth somite of abdomen'less than 
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two~t]iii*ds of length of eaiupace, length about one and a half 
times its depth, itostriim (Pla,te XII. fig. 30) a little longer than 
antei'inular peduncle, e(pial to or a little shorter than carapace, 

neai’ly .lioiizontal, teetli those of dorsal edge rather long 

jiiul .slendoi*, uiifirined above for less tiiau one-third of its length. 
Aiitero-liiteral spine of ca.i*apace set close to front edge. Anteii- 
iiulair peduncle distinctly shorter than antennal scale. Distal 
edge of scale (Plate Xll.'fig. 31) not projecting as far as the long 
external tooth. Third maxillipeds extending to end of second 
segment of .anteiiniilar peduncle, terminal segineiit shorter than 
preceding. Pirst permopods (Plate XII. fig. 32) short and rather 
stout, not extending beyond middle of first segment of antennular 
peduncle, breadth of carpus about three-fifths of its length; chela 
about one and a half times as long a.s the carpus, about two and a 
half times as long as broad, palmar portion one and a half times 
as long as the fingers. Second peracopods (Plate XII. fig. 33) 
Iiardly reaching to end of first segment of antennular peduncle, 
breadth of carpus less than one-quarter of its length; chela little 
longer than carpus, more than four times as long as broad, palmar 
portion about equal to fingers. Third peneopods reaching beyond, 
fifth pair tailing considerably short of tip of third maxillipeds, 
Merus and carpus of last tliree pairs each with a single spine ; 
da,ety]us a little less than one-quarter of length of propodns, that 
of fourth (Plate XII. fig. 34) with seven, that of fifth (Plate XIT, 
iig. 36) with thirteen spines. Telsoii (Plate XII. fig, 37) a little 
shoi'ter tiian sixth abdominal somite. Outer plate of uropods 
shorter tlian inner. 

Total length 12 mm. Eggs *26 x T7 mm. 

Remarhs ,—-This species was twice found in company with 
L, spinip&B, which it resembles in the rather short stout body, in 
tlie position of the antero-lateral spine close to the front edge of 
tlie cara/[)ace, and in having the outer plate of the uropods shorter 
than the inner. It differs in the shorter rostrum, in the^short 
fingers of the jfirst chele, and in the presence of only one spine on 
tiio merus of the posterior legs. In the male, tlie spines on the 
da^c.tyli of the third and fourtli peneopods are somewhat stronger 
thfin in the female (Plate XII. fig. 35). 

Xianikolo Havliour, 7.ix.04. Dredged in about 
3 fatlioms aanong sliells.” Many specimens. 

Utinta,, 5.xii.04. ‘‘ Dredged in about 10 fathoms among shells.’’ 

One specimen. 

Klrando, l.xii.()4. Taken in about 8 fathoms of water, 
among* shells.” One specimen. 

Limxoc'Aridixa spinipes, sp. n. (Plate XIII. figs. 38-44.) 

Description ,—Body stout; sixth somite of abdomen less than 
two-thirds of length of carapace, length about one and a half 
times its depth. Rostrum (Plate XIII. fig. 38) reaching to end 
of second segment of antennular peduncle, one-half to nearly two 

14 * 
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tliirds of length of carapace, horizontal, teeth , luiarmed 

above for one-foiirtli of its length. Antero-lateral spine of eara,- 
pace small, set close to front edge. Antennular peduncle a little 
shorter than antennal scale. Distal edge of scale (Plate XIII, 
fig. 39) not projecting so far as the external tooth. Third maxilli- 
peds not reaching to end of second segment of antemiula,r peduncle, 
terminal segment a little shorter than preceding. First perjcopods 
(Plate XIII. fig. 40) short and stout, not reaching middle of fii'st 
segment of antennular peduncle, breadth of carpus about two- 
fiftlis of its length; chela one and a half times as long as carpus, 
two and a half times as long as broad, palmai* poition slightly 
shorter than fingers. Second peroeopods (PLite XIII. fig. 41) not 
reaching end of first segment of antennular j)edunc]e, breadtli of 
carpus one-fifth of its length; chela- equal to carpus, about 
times as long as broad, palmai* portion little moi*e than half of 
length of fingei's. Thir<l permoiDods i*eachiiig well beyond, iiftli 
pair falling sliort of tip of third maxillij)eds. Menis of last three 
pairs with two, sometimes three, spines on distal part of the lower 
margin, carpus with two spines side by side. Dactylus in eji.cli 
case a little less than one-tliird of length of propodus, that of 
third pair (Plate XIII. fig. 42) with five, that of fifth (Plate Xllf. 
fig. 43) with twelve spines. Telson (Plate XIII. fig. 44) a little 
shorter than sixth abdominal somite. Outer plate of iiropods a 
little shorter than inner. 

Total length 7 mm. Eggs *25 x T5 mm. 

Iiemarlcs. —This species resembles the preceding very closely, 
but the distinguishing characters are constant in all the specimens 
examined. 

Occurrence, —Xiamkolo Harbour, 7.ix.04. ‘‘Dredged in about 
3 fathoms, among shells.” Tivo specimens. 

Ivmando, l.xii.04. “ Taken in about 8 fathoms of water, 

among shells.” Many specimens. 

Utinta, 6.xii.04. “ Dredged in about 15 fatlioms among shells.” 

Twelve specimens. 

Genus Caeidella, gen. nov. 

Pericopods without exopods; ca-rpus of fii’st pair exca.vated 
distally, that of second pair not excavated; clieljc of hoth pairs 
with a distinct palmar portion. Epipods on tlie first three paii'S 
of perfcopods. No pleurobiunchia on the last thoracic somite. 

Type, C. cunningio'/ii, sp. n. 

This new genus is inteiinediate to some extent between Cfaridiva 
and Limnmarklina. It resembles the former in the general 
structure of the mouth-parts, in thc' presence of a,n outer plate 
on the first maxilla and of a minute epipod on the first nmxilliped. 
It approaches Lminoccmdina in the reduction of the branchial 
system and especially in the absence of the ■ posterior pleuro- 
brancbia, wiiiie several of the gills in the anterior part of tlie 
bi'anchi-Al cimml)er are also absent or reduced to sranlb vestiges, 
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It is extremely ditlicnlt to determine exactly tlie iiiiinber of gills 
in species^ so small as tliose described below; and the following 
formula,, for G, eiumingtoiU is given with tlie reserva,tioii that 
some minute vestiges of gills may have been oveiiookecb The 
a,l)sonce of tlie posterior pleiirobranchia, however, as well as tlie 
altseuce of an epipod from the penultimate legs, are characters 
wliich it is comparatively easy to demonstrate and which seem to 
justif}/- the establishment of the new genus. 


Branchial formula of Cardiella cimningtoni. 



inxp. 1 

inxp. 2 

mxp. 3 

per. 1 per. 2 

per. 3 

per. 4 

per. 5 

PleurolmincliiiB . 

0 

0 

0 

1 1 

1 

1 

0 

Arthrobrancliittt . 

0 

0 

r. 

0 0 1 

0 

0 

0 

Podolirtuicliiiie. 

ep. 

ep. 

ep. 

ep. 1 ep. ; 

1 1 

ep. 

0 

0 


In the case of G. mmiingtoni^ the large and peculiar first pair 
of chehe and the unarmed dactyli of the third and fourth pairs of 
legs are striking featui'es. iChey are not shared by G. mmuta^ but 
owing to the small size of this species and tlie fact that only one 
adult specimen was found it has not been possible to make a 
complete examination of its characters, and it may yet prove to 
belong to a distinct genus. 

Caribella cunninotoni, n. sp. (Plate XIII. figs. 45-52.) 

Descripiion. —Eostriim (Plate XIII. fig. 45) reaching nearly to 
end of second segment of antennular peduncle, less than half 

length of ca-i’a.pace, slightly defiexed, teeth ' . Antennular 

pediiiKde (Plate XIII. fig. 46) reaching to end of antennal scale, 
second and third segments longer tlian broad, external spine of 
first segment reaching to end of segment, distal spine i*eaching to 
middle of sneceediiig segment. Distal edge of antennal scale 
(Plate XIIL fig. 47) hai-dly projecting beyond external tootli. 
Tiiird ma.xilliped not extending to end of antennular peduncle. 
First peraxjpods (Plate XIII. fig. 48) very stout, reaching to about 
end oi' penultimate segment of third ma-xillipeds; merits pi'oduced 
as a blunt tooth above a,rticulation of carpus; carpus less than 
twice, as long a,s broail, distinctly excavated distally; chela more 
than one and a half times as long as carpus aaid much broader, 
less than two and a half times as long as broad; fingers a little 
shorter than the palm, gaping widely, a stout curved tooth at base 
of immovable finger fitting into a notch at base of dactylus, apical 
bnisbes scanty and short. Second perxeopods (Plate XIII. fig. 49) 
slender, extending beyond tip of third maxillipeds ; carpus about 
seven times as long as broad; chela shorter than carpus, nearly 
four times as long as broad, fingers one and a half times as long 
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astlie palm, a small tootii at base of immovable finger. Tliird 
perreopocls a little stouter tlian fourtli (Plate XIII. fig-. 50); rnei-ns 
in botli vitli three spines below; propodiis about tlireeand a. laili: 
times as long as dactylus, wliieli is nnarriied except for tlii^ 
terminal spine. Dactyius of fifth pair (Plate XIII. fig. 51) oru‘- 
third of length of propodns, with a comb of about 37 slender spines 
besides the stout terminal spine. Telsoii (Plate XIII. fig. 52) 
equal to sixth abdominal somite. Outer plate of iiropods slightly 
shorter than inner, with a transverse row of aljout fourteen 
spines. 

Total length 9 mm. Eggs -dox ‘62 rnm. 

iiC}]ner 7 :s.“Tliis species is tit once distinguished from all other 
Atyid^e known to me hy the structure of the first paii* of cliekx 
Ill the absence of spines other than the apical one on the dai'tj’li 
of tlie third and fourth pairs of legs, it resembles the species 
descrifjed above as Lhniiocar 'idbici iKirvida, 

Occurrence, —ivala, 19.xi.04. Ttikeii on rocks, shallow wiiter.” 

One specimen. 

Kirando, l.,xii.04. Taken in tiboiit 8 fathoms of wtiter among 
shells.” Six specimens, 

ITtinta, 6.xii.04. “ Dredged in about 15 fathoms, among 

shells.” Many specimens. 

Gaeibella minuta, sp. n. (Plate XIII. figs. 53-56.) 

Description ,—Eostriim (Plate XIII. fig. 53) hardly reaching 
beyond first segment of anteimular peduncle, about one-quarter 
of length of carapace, straight, teeth ~, Antenniilar peduncle 
not reaching to end of antennal scale, second and third segments 
broader than long, external spine of first segment not reaching end 
of segment, no distinct distal spine. Distal edge of nnteiuial 
scale projecting beyond external tooth. Third maxilliped extend¬ 
ing beyond antenniilar peduncle. First ],>eraiopods (Plate XIII. 
fig. 54) very short and stout; caipns broader tlian long, strong! 3 ."' 
excavated distalh-^; chela nearly tiiree times as long as ciirpus and 
a little broadei*, about twice as long as broad ; fingers two-tliirds 
as long as the palm, slightly gaping: no tootli at liase of immov¬ 
able fiiigcw. Second pera30pods (Plate XIII. fig. 55) moruslerider; 
carpus twice as long as broad; chela one and a half times as long 
as carpus, fingers a little longer than palm. Last three j;a.irs of 
perffiopcd'S (Plate XIII. fig. 56) similar and rather stout; dactyl us 
at least one-third of length of propodns, and little more tliaii 
twice as long as broad, with eight stmig spines of which tlie 
second, not the terminal one, is the largest. Telson equal to sixtii 
abdoiiiiiial somite. Outer plate of uropods slightly shorter than 
inner, with a transverse row of four spines. 

Total length 4 mm. Eggs *22 x 15 mm. 

Iiemxirh,—0\Yii\g to the I'ery small sme of this species, it is 
extremely difficult to determine^its exact branchial formula, but 
I have satisfied myself that it has no pleurobraneh on the 
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List thoracic somite and that the epipods extend to the tliird 
peneopoils. On these grounds I refer it provisionally to the 
geiins OarideMa. From the preceding species it is distinguished 
hy the characters of the first jicricopodsand the well-armed dact}di 
of tlie tiiird and fourth. 

Occ^m'ence .—Near mouth of Lofu, 6.X.04. “ Taken on rocks, 

shallow watoi‘. Oolonr yellowish, with red spots; eggs green.” 
One specimen, ovigerous. 

Kavema, 12.xii.C)4. Tow-netting, surface, 8.30 p.m,” Suv 
iminatui'e specimens. 

Genus Atyella, gen. hoy. 

Perteopods without exopods; carpus of first and second pairs 
excavated distally; cheke without any distinct palmar portion. 
Epipods on the first three jjairs of pertnopods. No pleurobranchia 
on the last thoracic somite. 

Type, A. brevirosiris, sp. n. 

This genus bears the same relation to Oar Idella that Atya bears 
to GarkUna^ differing in having the carpus of tlie second perauopods 
excaA'ated and the palmar portion of the cheke obsolete. Perhaps 
the comparison slionld be with OrPmannia {Atyoida) rather than 
with Aiya^ for tlie two lingers of the chehe, the propodus and 
the dactylus, are not exactly alike, though the articulation 
between them is practically in a straight line with their opposed 
edges. In any case, the new genus is distinguished from both of 
those just mentioned by the reduced number of the branchiae 
In Ortnumnia potwiirhn, the only species, so far as I know, which 
resembles the present genus in having no epipods on the penul¬ 
timate pail* of legs, Fritz Miiller states tha.t there a,re seven gills 
on each side, one above each of the five thoracic legs, one above 
the external ina.xilliped, and a very small one on the second 
maxilliped (Arch. Miis. Kio de Janeiro, viii. p. 166, 1892). The 
l>rauchial formula for Atyella is the same as that given a],x)ve for 
OarideMa. 

lioferring to a- bottle containing both the species described 
lielow, I)r. Uunningtou iiotes tba.t the specimens were “red in the 
dark, el ringing to light violet in the light; with i*ed-brow,u settn 
on tlH3 ehelf'c.” Fritz Miiller lias described changes of colour 
in Ortmmiida (^Atyoida) ‘pothnirvm {t. a. p, 165, also Kosmos 
(Stuttgart), Jahrg. iv. Bd. viii. p. 472, 1881). 

a^iTYELLA BREViROSTRis, sp. n. (Plate XIV. figs. 57-64.) 

Description .—Bostrmn (Plate XIV. fig. 57) generally less than 
one-third of length, of carapace, reaching just beyond end of first 
segment of aiitenniilar peduncle or nearly to end of second, 
slightly decurved, teeth those on upper edge extending 

nearly to tip. Antemiular peduncle (Plate XIV. fig. 58) a little 
shorter than antennal scale; first segment equal to second and 
third together, external spine of first not reaching end of segment 
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(livstal spine reaching middle of second segment. Antennal scale 
(Plate XIY. fig. 59) little more than half length of cara,pace, ex¬ 
ternal spine not reaching l)eyond distal inai-gin. Third maxillipeds 
reaching a little beyond tip of antennal scale, terminal segment 
a little longer than preceding. First and second peneopods not 
tlissiniilar in shape and size"; fii‘st pair (Plate XIY. fig. 60) hardly 
extending beyond penultimate segment of tliird maxillipeds. 
Carpus of fii'st pair nearly three quarters broad, as long, less 
thcji half length of chela; that of vSecond pair (Plate XIY. fig. 61) 
hardly longer than broad, about two-fifths of lengtii of chela. 
Third pera^opods (Plate XIY. fig. 62) stouter than the following ; 
inerns with four spines on distal half of lower edge; propodns 
more than half as long as merus; dactyhis, including terminal 
spine, a. little more tlian one-fiftli of propodns, with three spines 
on its lower edge. Fifth ]'teneopods (Plate XIY. fig. 63) with 
propodns longer than merus; daetylns, including terndnal spine, 
about one-foiii'th of propodns, with about 43 spines on lower 
■edge. 

Total length, female (not ovigerous) 13*5 mm. 

Occurrence, —Mbete, l.x,04. Taken on rocks, shallow water.’^ 

Many specimens. 

Xear month of Lofu, 6.X.04. “Taken on incks, shallow 
water.” Many specimens. 

llala, 19.xi.04. “Taken on rocks, shallow water.” One 
specimen. 

A very small specimen taken in a rock-pool at Kasakalawe, 
4.viii.04, is referred with some doubt to this species. 

Atyella longieostris, sp. n. (Plate XIY. figs, 65-72.) 

IJescfi^ytion. —Rostrum (Plate XIY. fig. 65) about five-sixtlis 
of length of carapace, ecpial to or a little longer than antennular 
peduncle, nearly horizontarl, teetli unarmed above and 

below for one-third of its length from tip, teetlx on upper edge 
becoming long and slender anteriorly. Antexinular pednnde 
(Plate XIY. fig. 66) a little longer tlian antennal scale, first seg¬ 
ment less than second and third together, external spine of fii*.st 
Teaching beyond end of segment, distal spine reaching to end of 
.second segment. Antennal scule (Plate XIY. fig. 67) about three- 
fourths of lengtli of cai-apace, external spine hardly reaching 
beyond distal margin. Third maxillipeds not quite x'eaching tip 
of antennal scale, terminal segment equal to or a. little longer 
than preceding. First and second peneopods similar to those of 
A, brevirosiris ; carpus of fii’st pair (Plate XIY. fig. 68) five-eighths 
as broad as long, about half length of chela; that of second pair 
(Plate XIY. fig. 69) nearly three-quaiters fis broad as long, less 
than half as long as chela. 'Third per^opods (Plate XIY. %. 70) 
considemhly stouter than the following; merus with five stout 
spines, of which the first is one-third of length of segment from 
its proximal end; propodns, less' than two-thirds of length of 
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menis; daetylus, inclixding termiiial spine, about one-iiftli of 
propoflus, with two spines on lower edge. Fifth peneopods 
(Plate XIV. fig. 71) witli propodus longer than inervis ; dactyins, 
iiududing tennina.l spine, one-fifth of propodns, with about 26 
spines on lower edge. 

Total length, female (not ovigerons) 15 mm. 

idinw-r/t'fa*.—Tills species is very similar to the preceding, but 
appears to be snliieiently distinguished by the longer rostrum, the 
longer spines on first segment of antennular peduncle, and the 
smaller number of spines on dactylus of last periuopods. 

OcourreMce. —Mbete, l.x.04. Taken on rocks, shallow xvater.’’ 
Two specimens. 

Kala, 19.xi.04. “Taken on rocks, shallow xvater.” Two 
specimens. 

• iii. General Remarks. 

Bo far as the Macmrous Crustacea are concerned, the chief 
result of Dr. Oiinnington’s Expedition has been to render still 
more striking the great richness and peculiar character of the 
fauna of Tanganyika as compared with that of the other lakes of 
Oentral Africa. While Kyasa and Victoria Xyanza liave yielded 
only a single species wliich, with its varieties, has an enormously 
wide geograpliical range from the Xile (and perliaps Algiers) to 
Natal on the south, and to Queensland and New Caledonia on 
the east, eveiy one of the twelve species found in Tanganyika is, 
so fa,i‘ as we yet know, peculiar to that lake. Of these, Palcmnon 
moorei belongs to a genus having a very wide distribution in the 
fresh-welters of tropical regions; but while a number of species 
jire known from East and West Africa., P. moorei is the only one 
yet found in the region of the gimt lakes. Apart from its very 
small size, the species does not present any very unusual or striking 
characters, and it is therefore impossible to attach any great 
impox*tance, from the point of view of zoogeography, to its 
su])posed a^ftlnities with other species. It may he noted, however, 
tlia.t all the species with which it is found possible to compare it 
closely ar*e inhabitants of the Ea.st African and Oriental regions, 
ami tliat the species from tlie Nile, while undoul>tedly distinct, 
d(K’%s not differ in such a xvay as to exclude the possibility of 
p}ly 1 (>genetic coiniection. 

With the remaining eleven species, belonging to the Atyidte, 
the case is very different. They represent three genera which, so 
fai* a.s is yet known, ai’e pecxdiar to Tanganyika,, and winch diftei* 
from all the other geneiu of the family in having a smaller number 
of branchije. WTmtlier tin’s single common character indicates a 
pliyletic connection between the three genera is doubtful. The 
resemhbiiices between LmmocaHdina and Oarklina^ and between 
Aiyella and Aiya or Ortmannia^ would suggest that the reduction 
of the gills had taken place independently in the two cases. At 
the same time, BouvieFs very interesting discovery (C. R. Acad. 
Sci. cxxxviii. p. 446,1904, and Bull. Bci. France et Belgique, xxxix. 



204 


DR, AY. T. CALMAN ON THE HACRUROUS 


[Iklar. 6, 


pp. 57-134, 1905) that certain species occasionally present 
‘•mutations” leading at a single step from Caridina to OrPmwmia 
and from tori must be borne in iniiicl as suggesting 

the possibility tliat the At'i/a-like cbaractei's of Aiyella may liave 
arisen independently 4n the Tanganyika forms. In any case, 
there can be no doii]>t that the Atyidas of Tanganyika rank among 
the most highly specialised members of the family and a.re fai; 
remoA“ed from such priinitAe forms as XijyJiocciris aiid Atya&ph^^^^ 

"Wlieii describing the two species of PraAYiis discovered by 
Mr. j\Ioore in Tanganyika, I pointed out (Proc. Zool. Soc. 1899, 
p. 711)that they threAv no light on the general question of the 
oiigiii of the Ibinganyika fauna, inasuiuch as they belong to groups 
which are characteristically inhabitants of fresh-water. Since 
then, ill his book on ‘ The Tanganyika Prolilem ’ and elsewliere, 
Mr. Moore has claimed that the prawns ])eiorig to tlie “ relict,” 
or as lie terms it ‘‘ iialolimnic,” section of the fauna of that lake. 
He believes that the members of this section are distinguished liy 
special resemblances to marine forms and by generally piimitive 
characters. He supposes that they represent tJie descendants of 
marine species which reached their present habitat not later tliari 
the Jurassic epoch, when the present site of the lakeAAns occupied 
by an aim of the sea. 

It is necessary, therefore, to state definitely that there is not 
the smallest ground for supposing that the Macriirous Crustacea 
of Tanganyika have had such an origin. The groups to wliicli 
they belong, the genus Palcemon <and tlie family Atyidaq are 
widely distributed in tbe fresh-AYaters of tropical regions, and 
the fact that representatives of lioth occur in Tanganyika is, in 
itself, no more surprising than the fact that representatives of 
both occur in the Upper Nile. Hor is it the case that the 
Tanganyikan species present such primitive characters as A\a)ul<l 
bring them closer to the hypothetical marine stocks finm Avliich 
these groups have arisen. As regards the Atyiilm, at all events, 
the reverse is the case, for the Tanganyikan genera are in soim.^ 
respects the most specialised members of tlie family. Wbat does 
distinguish tlie Macruran fauna of Tangaiiyikti is the great 
number of species found Avithin a limited and tmitinuous area f 
and their distinctness, so far jus Ave knovq from all the species 
inhahitingadjacent regions. The explanation of the.se peculiarities 
is a^A-ery difficult problem and one Avliieh caaiuot ]>e profitably 
considered apart from the similar problems presented by the other 
elements of tbe Tanganyikan fauna. For the present, hoAYeve.r, 


* Ill stating {I, e.) that the genus Caridma was not known to occur in AYest 
Atnca, I overlooked Hilgendorf’B de.scription (SB. Ges. naturf. Fveuude Berlin 
1898, p. 156) of a species from Tog‘>land. Bouvier has since recorded a variety ot 
the same species from the interior of the French Congo and from tbe neighbourhood 
01 Lake Ichad. 

t It has lately been suggested by Br. E. Sarasin (C. E. Congres Internat. Zook 
Benie, 1904 (190o) p. 151) that tbe peculiar ricbness in Decapod Crustacea wbidi 
disUnguishes the fresh-watei-s of Celebes may bo directly correlated with the poverty 
of the hsh-tamm of that island. It is plain that this explanation cannot be applied 
to the case of Tanganyika, where tbe fisb-fauna is remarkably rich. 
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tlie characters of the Macrura seem to me to point in the direction 
of some siicli explanation a,s tliat which hn,s been suggested fjy 
Mr. Boiilenger in the case of the fishes, namely, that the forms 
now inhalhtiiig tfie hike a,re the result of divergent evolution and 
specialisation during a very long period while the lake wns quite 
isolated. 


EXPLANATION OE PLATES XI.-XIV. 


PmTE XL 

Eig. 1. Paheinon mmrcl (p. 188), second peraopod of female. Total Icngtli of body 
27 imn. la. Portion of same, further enlarged. 

LhnnocarifMna reliarhis (p. 192), female. Cephalothorax from the side. 


3. 

5J 

3J 

female. Antennal scale. 

4, 

„ 

)) 

„ Peraiopod of first pair. 

5. 

5) 

,, 

„ Peraiopod of second pair. 

6. 

S> 

)5 

„ Peimopod of fourth pair. 6 a. Dactylus 


of same, further enlai’ged. 

7. „ „ „ PcTOopod of fifth pair. 7 a. Dactylus of 

same, further enlarged. 7 b. Spines of 
dactylus. 

S. „ „ „ Tail-fan. 

9. Zimnocavfdina 'parunla (p. 198), female. Cephalothorax from the side. 

10. „ „ female. Perieopod of first pair, 

11. 5 , „ „ Perteopod of second pair. 

12. „ „ „ Perieopod of fourth pair. 12 a. Daet.vlus 

of same, further enlarged. 

13. „ „ „ Peneopod of fifth pair. 13 a. Dactylus 

of same, further enlarged. 

IL „ „ „ Tail-fan. 


Fig. 15. 
If). 

17. 

18. 
10 . 
20 . 

21 . 


23. 

2i 

25, 

20 . 

27. 


29. 

30. 

31. 

32. 

33. 
3d. 

35. 

36. 

37. 


Plate XIL 

Lhnnoaco'klina siniilis (p. 105), female. Cephalothorax from the side. 

„ „ female. Antennal scale. 

„ 3 , „ Pcrteopod of first pair. 

„ „ „ Peneopod of second 

„ „ „ Peneopod of third pair, dactylus. 

„ „ „ Peneopod of fifth pair. 20 a. Dactylus 

of .same, farther enlarged. 

„ „ male. Peneopod of third pair. 21a. Dactylus 

of same, further enhirged. 

„ „ female. Tail-fan. 

Limnocnridina lathpes (p. 190), female. Ceplndothorax from the side. 

„ „ female. Anhniind scale. 

„ „ „ Peneopod of first pair. 

„ „ „ Peneopod of scicoud pair. 

„ „ „ Peneopod of fourth pair. 27 a, Dactylus 

of same, further enlarged. 

„ „ „ Peneopod of fifth j>air. 28 a. Dactylus 

of saruc!, further enlarged. 

„ „ „ Tiiil-fan. 

Limmemndina sociiis (p.l96), fomule. Ci‘]>hnlothorax from the side. 

„ „ female. Antennal scale. 

„ „ „ Peneopod of fir.st pair. 

„ „ „ Perieopod of second pair. 

„ 5 , „ Peneopod of fourth pair. 34 a. Dactylus 

of same, further enlarged. 

„ „ male (smaller specimen). Dactylus of fourth penno- 

pod. 

„ „ female. Peneopod of fifth pair. 36 a. Dact}'lus of 

same, further enlarged. 

„ „ „ Tail-fan. 
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Plate Xlil. 

Fig. ys. JJmnoearkUiui splnlj)cs (p-107), tcinale. Ceplialotliorax from the side. 

39. ,, female. Antennal scale. 

40. ,, i-^eraiopod of hrst pair. 

14. „ ,, Peneopod of second pair. 

42. . Perreojjiod of third pair. 42«. Dactyins 

of same, further enlarged. 

43. ,, ,, „ Peimopod of fifth pair. 43 a. l)act}dus 

of same, further enlarged. 

44. „ „ „ Tail-fan. 

45. Carldella ennnlngtoni (p. 199), female. Oephalothorax from the side. 

45 a. An egg, drawn to same scale. 

46. ,, female. Peduncle of antemmle. 

47. ,, ,, frntennal scale. 

48. ,, „ „ Perampod of first p.air. 

40, „ ,, Permoi^od of second pair, 

50. ,, .. Permopod of foixrth pair, terminal part. 

50 a. iJactylus, further eiifarged. 

51. „ „ PenoopiKl of fifth pair, terminal part. 

52. „ „ ,, Tail-fan. 

53. Carhklla mhiiUa {p. 20f)), female. Ceplialothorax, from the side. 

5 k ,, ,, female. Periea])od of first pair. 

•55. ,, „ „ Perieopod pf second pair. 

56. ,, ,5 Peruiopod of fifth pair. 50 a. Dactyliis, further 

enlarged. 


Plate XIV. 

Fig. 57. AtifeUa hremrostris (p. 201), female. Ceplialothorax, from the side. 

5S. „ „ female. Peduncle of antemmle. 

59. ,, „ ., Antennal scale. 

00 . „ „ Perseopod of first pair. 

6*1. „ „ Peneopod of second pair. 

02. ,, „ „ Peneopod of third pair. 63 of. Bactylus of 

same, further enlarged. 

03, ,, „ ., Peimoxjod of fifth pair. 63«, Bactylus of 

same, further enlarged. 

04. ,, „ ,, Tail-fan. 

05. Aiitella longlrostrk (p. 202), female. Ce])halothorax from the side, 

06. „ ,, female. Peduncle of antennule. 

07. „ 5 , „ Anteuual scale. 

08. ,, ,5 „ Peneopod of first pair. 

69. „ „ ,, I-*eneopod of secoml pair. 

70. ,, „ „ Peneopod of third pair. 70 a. Bactylus of 

same, further enlarged. 

71. ,, ,, „ Peran)pod of fifth pair. 71 a. Bactylus of 

same, farther enlarged. 

72. ,, ,, ., Tail-fan. 


3 . Zoological ,E.esuits of tlie Thiixl Tanganyika Expeditioiiy 
coiidncted by Dr. W. A. Ciimiingtonj IDOd-lDOS.— 
Report on the Oligochseta. By Fraxk E. Bbdbakjd^ 
E.R.S., Prosector to the Society. 

[Received February 12, 1900.] 

The OligoehsBta brought back by Dr. Cuiinington from Lake 
Taiiganjikay and which ha.ve been submitted to me for study, 
belong to four new species, which I name Ocnerodrilus {Ilyogema) 
Gimningtoniy AUuroides tangamjihm^ Metschaina temganyikm^^ and 
StuhlMminidt inennis* Of these the. idrst two are types which are 
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among those Oligocha^ta lying on the ]:>ordeL‘-liiie between the 
purely aquatic forms, like the Luinbriciilihce, and the piii-ely 
teri’cstrinl eartln\T-:>rins, such as Lwmhriciis. Both these species 
have been o].)tained either from the deptlrs of the lake or from 
the.roots of plants growing on its margin. The two remaining 
species are Eudriline genera., like tlie majority of Ethiopian 
terrestrial Oligochaha,; and, like the ejirtliworiTis of Tropical 
Africa generally, they arc semiaqnatic in liahit, dwelling in very 
wet places not far from the shores of the kxke. 

StiiHmaimia iiieraiis, sp. n. 

A number of specimens of a worm dug up in the close neigli- 
bourliood of the shores of the lake from sandy mud seem to me to 
belong to an undescribed species of the genus ^StuMniamiia. 

The salient cliaiacter of this species, viz., the occasional absence 
or, if picserit, feeble development of penial set^e, has suggested its 
name. At the same time none of the considerable number of 
examples collected by Dr. Ounnington is fully matime; so that it 
is conceivable that the penial seta? are as yet undeveloped, bfevei*- 
theless this viexv seems to me to be unlikely. The penial setm are 
often visible in emdhworms when other parts of the sexual organs 
are in a comparatively undeveloped state. On the latter view 
therefore I venture to regard the species as new, for it seems 
hardly likely that of tliree individuals selected at random for 
anatomical study the penial setm should be fortuitously absent or 
lost in the course of the dissection or the preparation of micro¬ 
scopic sections. In one specimen, however, they xvere present, l^ut 
feebly developed. They are hollow in transverse section. 

The genus Htnlilmamiia is one of the most prevalent African 
genera of Eiidrilidie, and the present species does not differ from 
the numerous examples of other species which 1 have had the 
opportunity of examining in the general outward appearance. It 
is a long thin worm of aliout the size of SHiddmminia mriahilk. 
The largest example measured 138 mm. All of the speci¬ 
mens xvere immature and showed neithei* clitellimi nor a jienis. 
The spermathecal and the atrial poi*es were, liowever, plainl}' 
visible and separalde from • each other by tlieir cliaracters as well 
as, of course, by their position. The spermathecal pore on the 
xiiitli segment was on a raised protulamance. The atrial poi*e on the 
boundary-line of segments xvii./xviii. xvas a raised protul)erance 
with a crater-like depression in the middle. TJie ventral seta? of 
the xviitli segment -were missing, otlieiavise both pairs a.re present 
in the genital region as elsewhere. The oviducal pores aie to tlie 
inside of the lateral pair of setio on the xivth segment. The setie 
are closely paired and upon the ventiul surface of the body. 

The colour of the worms (in forinol) is a dark bluish pux’ple, 
so general a hue among earthworms and ,tbe Eiidrilida in par¬ 
ticular. 

The gizzard lies in segment v. The calciferoiis glands, which 
have the same rudimentaiy character as in other members of this 
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siiMamily of the Budriiidfce {Fareudrilacea)'^^ extenrl from segment 
vi. to xii. iudiisive. 

The Refill which lie between segments v./xii. are very thick; 
those which divide the two following segments are moderately 
thick and are at least distingnisiiable by their size from those 
which follow. It is noteworthy that the septa which enclose 
segment xiii. <a,pproacii each other very closely in the middle 
of the body in immature examples which I have examined in 
^iyceriiie after dividing them longitudinally. This is not infre¬ 
quent in the ovarian segment of earthworms. 

Although the female rej>roductive organs were more or less 
fully developed in two out of the five examples whicli I studied of 
this species, I am not aide to give a complete account of their 
striictiu'e. There is, however, a median spermatliecal sac which 
opens upon the thirteentli segment to the exterior. This is 
connected "with an egg-conducting apparatus, as in othei* species of 
the genus. 

It is largely the asymmetry of the female geiieiritive appaiutus 
which leads me to refer the present species to the genus 
Btuhlmannia ] though it is, of course, not this feature alone 
which has infiiienced me. There are obviously other points 
of similarity. In Ms account of both Siuhlmwnma mriabilis and 
S. gi'cicUis Michaelsen ha.s not noticed the asymmetry f. In 
examples of a species which I regarded as belonging to that 
species t I commented upon the fact that the receptaculum 
ovorum of one side of the body wus rudimentary. In a more 
recent and moie exhaustive account of the female reproductive 
system of the genus, and as I thought of the same species, viz. 
S. variahiUs^ I described at length § the same series of facts. 
Still later I found |i in a third species of the genus, viz. F, michael- 
mi% the same asjunmetry. 

There is some discrepancy in tlie three accounts given l)y 
me of the asymmetry wiiich possibly are not real discrepancies. 

I have described in some cases the left a.nd in others the right 
side of the apparatus as partly imdiinentary. In the species 
which forms the subject of the present commuiiica,tion there is no 
doubt that it is the liglit side which is fully dev€do|)e(I and the 
left recepfiiculum ovorum which is rudimenta.ry. Tins agrees 
with my account of StuJtlmminia michaelseni and witli my earlier 
statement as to the matter contained in the “ Monograph.'’ If 
there is an error I am not now able to rectify it. But I can sa.y 
positively that in FiuUmannia inermi$ I found the i‘ecepfeiculinn 
to be rudimentary upon the left side of the body. The median 
spemmfchecal sac gives off a bi*anch upon each side which passes 

* BecMai’d, Quart. Joiini, Micr, Sci. vol. xxxvi., ii. s. 

t “ Eeselirtiilning der von Herr I)r. Fr. Stulilmann aiif Sausibar und dom gegen- 
iiberliegenden Festiuude gesammeltenTerricolen,” Jabrb. Hamb. wisjs. Anst. ix. (1891), 
and “ Hie Regeiiwiirmer Ost-Afrikas,” in Deutscb Ost-Afrika, Bd. iv. 

I A Monograiib of the Order Oligochaita (Oxford, 1895). 

I “ On some Eartbwonns from British Bast Africa,” P. Z. S. 1901, vol. i. p. 361, 

|j “ On a new Genus and Two new Species, P, Z. S. 1903, voi. i. p. 213. 
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round idle intestine ; but wlnetber the two unite above or not, I 
a,m mialjle to sn,y. The “bursa eopiilatrix,” or terminal cliaiiiber 
of the spermatliecal sac wliich opens directly on to tlie exterior, 
may or may not eoniinunicate <lirectly witli the ciiaiixber coiitaiiiing 
the ovaries. I have no eiidence of tlie coiiimiinicatioii if it exists. 
Ihiit ill any ca.se the sae in wliich tlie ovaries lie is diffei*ent from 
what is to be found in /S. variahilis"''. 

In the present species of St}t>lilm.amiia the entire bursa copii- 
latrix lies within a large sac, which reaches from septum to septum 
of the xiiitii seginent and completely roofs in the liursa. In this sac 
‘attached to the front ivall of the segment I have found one ovary. 
There is no question here as in S. variahilis of a small sac enclos¬ 
ing the ovary and communicating by a slender duct ivitli the 
spermathecai sac and its circiimoesophageal diverticula. For 
this reason I regard S, mermis as a distinct species from 

Tariahilis, 

Dr. Michaelsen’s recently described species Stuhlmcmnia 
mymmetnca t is apparently not to be confused ivith the present 
species, as indeed the different habitat would lead one to infer. 
That species has no penial setfe at all. Considering that the 
specimens investigated by Dr. Michaelsen -were in a more advanced 
stage of sexual maturity than those of iiiemvis, penial setse, if 
present, would have been surely visible in some at least of the 
many specimens in Dr. Michaeisen’s hands. But there is, further¬ 
more, the impoi'tant difference that the asymmetry in Di*. Michael- 
sen’s new species is carried to a greater extent than in that described 
here; for the oviduct, receptaciilum, and ovary are entirely 
aborted on the left side of the body, the right hand efferent 
apparatus of the gonads alone remaining. This feature serves at 
once to differentiate the two species. Nor does there appear to 
be a sac suiTOimding the atrium of the spermatheca, and possibly 
derived from it, which contains the ovaries, as in the form 'svhicli 
I name here Stuhhnamiia inermis. 

Michaelsen’s species represents the last term in the series of 
species of StiMmcmnia in which asymmetry is developed. 

Metschaina tanganyikse, sp. n. 

I feel obliged to form a new species for some specimens of an 
earthworm on account of various charactei's to whicli I shall refer 
in the couiNse of the following description. It seems to belong to 
Michaelsen’s recently instituted Metschaina, 

This species is much like the StiMmcmnia just described, and, 
like that worm, -was found in wet sand close to Lake Tanganyika. 
Its dimensions are rather less than those of the largest SuM- 
mcmnia inermis^ but quite as great as some individuals of the 
latter species. It has, too, the same bluish colour. I have 
examined this worm almost entirely by means of longitudmal 

* See Beddard, P, Z, S. 1901, vol. i. p, 354., tg. 87. 

t “Die Oligocliaefcen Nordost-AMkas,” Zool. JB. (Atfch. f. Syst.) 1903, p. 467. 
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sections. The external characters were partly o])serve(l hy tht^ 
aid of a lens upon the uninjured worm, Tl:ie species possesses—■ 
and this is quite iiiiusuai for an Eudrilid—dorsal pores. This 
peculiarity is, however, shared by Flatyclrilm, with wliich genus 
I cannot associate the present species. It is not inentionod in 
Metsclmina suctoria. The setie are strictly paired, and do not 
a,p|}8ar to differ in size anywhere. The male and female pores^ 
each of them single, were quite obvious upon segments xiii. and 
xvii. The clitellum was undeveloped. 

In the cilimeMary ccmal certain characters ai-e to be note<l 
which are useful in defining the species. The gkrxml, a,s is so 
usually tlie case in the Eudrilida?, lies in segment v. There 
are no <additional gizzards at the commencement of the intestine, 
such as occur, for example, in Lyhiodrilus, The intestine begins 
in segment xvi., and the transition between (esophagus and 
intestine is abiaipt. The mtesiine is of grea-ter ca.lilun tlian the 
(esophagus. The development of the modified calciferom glands 
wdiicli cliaracterise tins section of the Eudrilidie is very great, 
and I ])elieve greater than in any species where they have*" been 
deKScribed. I find that they extend from segment v. to segment 
XV. inclusive. As to their structime, they ivould appear "to be 
quite similar to those wliich I described in some detail a few 
5 mrs back'^\ In the type species of this genus, the only one 
known, the calciferous glands are less extensive, ending as they 
do ill segment xii. The anterior septa are iniicli thickened. The 
first of this series is that separating segments v./vi. The last 
separateKS xiii./xiv. The last t^vo of tliese septa a,re not so very 
strongly developed as those lying in front of them; hut they are, 
nevertheless, distinguishable from those wliich follow. 

The last paif of hearts^ as in the Eudrilidm generally, but not 
apparently in M. suctoria'^^ lie in segment xi. it is, of course, hv 
means of the rep}roclmtive systern> that the genera of Endiiliihn ar*e 
mainly to be distinguished. And it is for these reasons tliat I refei* 
this eartluvoriii to the genus Metsclmina, Opening on to segment 
xiii. is a single median spermathecal pouch. This pouch extends 
back as far as the fifteenth segment, and tlie last ’liit of it lias 
very thin wnlls, thus contrasting with the anterior tliiclcer-'Waliod 
portion. The poucli, as is generally the ease, (wn really he 
separated into a terminal atrium which opens on to the extierior 
and the sac of thinner texture which follows upon this. This 
spermathecal sac seems to have no communication wlmtever 
with the rest of the female reproductive system. In this im¬ 
portant point the present genus resembles ItJudrihides only amono* 
other allied Eudrilids. 

In front of the spermathecal sac and attached to the front wall 
of segment xiii. lies the ovary or ovaries. I noted only one. A, 
remarkable fact about this gonad, as compared with the ovaries 
of 'at least some ' other earthwomis, is the fact that The ripe or 


* 

t 


“ Oligochaita of Eastern Tropical Africa,” Quart. J. Micr. Soi. loo. cit 

michaelsen, ZooL Jalirb. Abtli. f. Byst. xviii, 1903, p. 
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nearly ripe ova are not all to ]>o found at or near tlie free edge 
of that goiind. I noted cells far on the way to become ripe ova 
at some distance hi the interior of the gonad, and in front of 
tliese was a, tliick layer of germinal cells not far arlvanced along 
the same road. 

The oviducts, as in Eudrilokles idso, open freely into the cavity 
of the xiiitli' segment. This, howei^ei*, is a cliaiactei’ also shai'ed 
by Flatydrilm, But tlie present genus (if it be rightly elevated 
to distinct generic rank) does not show the connection between the 
oviduct and the spermathecal sac which exists in Platydrilm^'\ 
The oviducal funnel is very extensive, more so than in a large 
number of Oligoclneta. Tlie upper lip is very long, extending 
dorsally into actual contact with the dorsal blood-vessel as it 
traverses the seiTtum. The lower lip of the funnel is pushed into 
and, as it were, tucked away into the receptaculum ovoruin, which 
lies on the opposite side of the septum in segment xiv. 

The oviduct itself, instead of running a straight couivse to the 
oviducal pore in the xivth segment, imojects forward into the 
cavity of segment xiii. as a loop enclosed in a continuous muscular 
sheath. This U-shaped region of the oviduct differs in no way in 
structure from the rest of the tube, which runs an approximate!}^ 
straiglit course. The oviduct, therefore, is like the sperm-duct of 
ce.rfcidn Eudrilids (e. g., Stuhhnamiia), in that it passes through 
the septum xiii./xiv. and, instead of opening into segment xiii. 
ami facing forwai'ds, turns back and for the most part at lea,st 
fjices back again into segment xiv. "We have, however, to consider 
the long tract of cubical epithelium which lies along the .anterior 
face of septum xiii./xiv., extending up to the level of the doresal 
’VT'esseL That this is continuous with the actual indipping of the 
funnel of the oviduct is without doubt. At the same time it 
seems possible to compare this tract of epitlieliuin with the egg- 
conducting apparatus of other Eudrilids. It repi-eseiits, as I 
think, potentially part of the egg-conducting apparatus (tlie so- 
called spermatlieca) of Eudrikis’f, I have lately shown tluit the 
large SJics in that genus are a development of the septum dividing 
se-gmeiits xiii./xiv., and that primitivel}^ the epithelium of the 
oviilucal fiiniiel is continuoiis with a layer of equally cubical 
epithelium which with the muscular wall behind it is evaginated 
into tlie xivth segment to form the sac in question. In early 
stages such as I studied it is not possible to draw a distinct line 
between oviducal funnel and the epitlioHum, of this sac. An 
c^aadier stage still (which I did not find in E'udrilus) wmild be, I 
should imagine, a continuation of the epithelium over the septum 
without a trace of the evagination. This state of affairs is 
precisely what we have in the Eudrilid which forms the subject 
of the preKsent remarks. I do not think, however, tha.t it is 
temporary stage, and that tl ie ultimate piudiict would be a sac or 
sacs like those of Eudrihis, and for the following reasons 

^ Here I confirm Micliaelseii, who queries the fact. 

t “ The Gonad of JEudrilus^ P- 55. S. 1902, vol ii. p. 89. 
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Firstly, ^hisclmiiia iangam/ihe kis a definite spermatlieeal sac 
wliicii I have already described ; secondly, tke worms wliicli I have 
examined are near to maturity, and not in the very young' stages 
described ] 3 y me in Eudrllus. Thiixll}’' (perhaps), tliere is no tx'ace 
of any sac iiLVoIviiig the ovaries. This argument will l.)e clear if 
the coiiiparison be made with the developmental figures in my 
p^l.p6r upon Eudrilus quoted. 

In comparing more exactly the female reproductive system of 
this genus with that of Eudriloides, to which it obviously bears 
a closer likeness than to that of any other genus of Eudrilid, 
there are differences to be noted. In Eudrilokles dnrhanensis, foi' 
example, the oviduct, although, as in the present species, it perforates 
the septum dividing segments xiii./xiv. twice, depending, tlierefore, 
as a loop into segment xiii., has no muscular sheath and is a delicate 
tube as in so many earthworms. In the present speciesthe ovidueal 
tube is thickly ensheatlied wdtii muscular fibres. The male orgavs 
fiiniisli the pi'incipaJ reason which leads me to refer this worm to 
the genus Metschaina. There are, contrary to what is found in 
Eudriloides^, tivo pcm' of testes^ whicli lie, of course, in segments 
X. and xi. The funnels are opposite to them. The funnels face 
the opposite wall of the segments into which they open. Tliere is 
no tiirniiig round and facing back into the segment behind such 
as occurs in several EudrilidsB. The sperm-diicts retain their in¬ 
dividuality, and after perforating the sheath of the atria on each 
side open into the csecal extremity of that gland. 

The Um airia or spermidiical glcimls are quite separate, though 
opening by the same external pore. The penial seia of eacli side 
is long and runs obliquely through two segments. I am unable 
to describe its pattern, as I could not reproduce the whole of it 
from the sections. 

The sperm-sacs of this Eudrilid are, as is so often the case, 
attaclied to the front wails of segments xi. and xii. 

Tlie above-given account of this species justifies me, as I think, 
in regarding it as a new species of 2fetsckama. I do not, Iiow- 
ever, think it desirable to draw up a diagnosis for comparison 
with that given by Michaelsen for the other species of the'genus, 
since I am unable to speak positively upon certain features 
of importance for systematic purposes. The principal points 
characterising the present species which 1 have ascertained 
appear to be the followingThe calciferols gkiitls are more 
numerous. There are dorsal pores present. ' The actual form of 
the oviduct also is not as Michaelsen has described and figured it 
for Metsckaina sucto^da. 

Ocierodrilus (Ilyogenia) cuBuingtoni, sp. n. 

Of this species several examples were preserved. They were 

* It must be recalled, however, that ocmsioually two pairs of testes have heeii 
found ill an apparent Eudriloides (qf, Beddard, Q. J, M. B, xxxyI, n. s. p. 212). 
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foinul swa,rilling in gimt uunibers round routs of water-weeils 
in sliallow water.” It will be obvious in tlie eoiirse of tlie 
folbnviiig- description tlial tlie woriii is either rightly referresl to 
tiiiis genus ainl subgomis or that it requires a, new genus or 
siibgeims for its i-eception on a.ecouiit of certain peculiarities 
wliicli will be duly noted, 

A specimen which I have selected as the type (as regards 
external characters) measured 38 mm. in length and consisted 
96 s<igmeuts. The setce appear of considerable length in proportion 
to the dia.uieter of the body. They are of the usual shape, but 
<listinctly biliil at tlie tip, though it often happens that the upper 
half of tlie cleft extremity is worn down and the seta thus appears 
to be merely liooked. I believe that tlie existence of imcinate 
setaj is new to this particular group of Oligochinta. 

The dltellimi is not very e^xtensive, occupying as it does 
segments xiv.-xviii. and commencing or ending, as the case iiriy 
!)e, towards the middle of each of these segments. The clitellimi 
is saddle-shaped. The generative pores, the actual orifices, are 
not very plain on the mounted specimen. But from seiial 
sections I have ascertained that the sjjermaihecal pores lie between 
segments viii./ix. and the Qtiah pores upon segment xvii,; the latter 
ncnirly in line witli the ventral setm, and the former near the lateral 
setie. It is to lie noted that both setie of the ventral as well as 
the dorsal pair are present upon segment xvii. and that they are 
not in any way iuodLfie<l. The male pore on each side is just to the 
oiifcside of the pair of setie, and is borne upon a, prominent liap 
wliioli is not invaded by the clitellar epidermis. Its structure will 
be dealt with later. 

The alimentary canal is witliout a gwmrd. In the ixtii seg¬ 
ment the cesophagiis is provided with a ventral poach, which 
whether single or paired is so characteristic of the subfairiily 
Ocnerodriliiia3. In tlie present species, however, this pouch, 
which is single, is greatly reduced in size and hifiireates into two 
after its emergence from the gut. Indeed, if it were much lai'ger 
tluu'e would l)€g in view of the large size of tlie s^iermathecfe, 
lia.r<Ily mom for it in the ixth segment. It is a smallish sac 
!>''ing v(Mitra]ly to the (esophagus and narrowing at its junction 
with thii (Gsopliagiis very anteriorly in the ixth segment. It 
has not a siieeially glaaidular appea,ranee, and tlie lining epitlielium 
is mendy folded. Thena is no such complicated folding a.s occurs, 
foi* (.^xtunple, in Gordiodrllm. The ventral pouch of this species 
appears to be eithei* an incipient or a degenerating structure, A 
largisli blood-vessel is attached to the posterior end of ea,ch 
Infiircation. Tlie septal glands of the present species extend ])ack: 
into tlie viith segment. 

The mscidar system is notewoi*thy on account of the extreme 
vascularity of the integument, which is equally obvious in the 
specimen iiioimted entire and in sections. This was especially 
plain in the anterior region of the body. If the capillaries aio 
not actually penetiute The epidermis, they only'cease just below 
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ife. But tliey appear to me ilistinctly to enter the epicleriisiK 
itself. 

As ill other species, there are two pa.ii‘S of strongly iiiuscular 
hearts in segments x. and xi. 

The spermatheccp. are very large thin-walled sacs, occupying a. 
large portion of the interior of segment ix. Tlie duct of tlie 
spermatlieca is very naiTOW and moderately long. 1 could find 
no diverticulum. The testes (two pairs) lie in segments x., xi. 
opposite to the conspicuous sperm-duct funnels. They are both 
unenclosed by sperm-sacs. Tliese segments contain masses of 
developing spermatozoa, which suggest at first sight speiiii-sacs. 
The}" are, however, unenclosed by any meml^rane. 

The sperm-sacs lie in segments ix. and xii., and, as in otlier 
ivornis, ai“e developed from tlie posterior and anteiioi* walls of 
those segments respectively. 

The mide efierent apparatus confoims to tlie tyjie seen in othos/ 
species of this genus. The male pore, as has alrejidy l)een 
mentioned, is upon segment xvii. Tins pore is situated upon a 
prominent hemispherical papilla, wliicli has not the structure of 
the adjacent clitelliini, but consists of tall noii-giaiidular cells, much 
taller than the cells of the non-clitellar regions of the integuineut 
and between which are no glandular cells. Both of the ventral setje 
are present, and it is to the outside of these that the actual pore 
is to be found. There is a common pore for the atrium and 
the sperm-duct; but the two tubes are confluent only within 
the thickness of the body-wall. Tlie atria extend back for a 
considerable distance behind their point of opening, for a.t least 
ten segments. The minute structure of the atria needs apparently 
no description; for they do not seem to differ from those of other 
species. It must be remarked, however, that the atiia are tlistiuctl}" 
divisible into the distal glandiilar region and a. proximal thick- 
walled duct. There is a shaip diflereiitiation between these tun 
regions. 

The oixirks occupy tlie usual position in the xiiitli segment 
against the anterior wall of tha,t segment. Opposite to them lie 
the fiiBuels of the oviducts. The oviducts themselves porfoiate 
the body-wall and open to the exterior on the ^'eufcral side of the 
body, as already mentioned. It is noteworthy tlait an appret‘.iable 
region of the oviduct is clearly formed ly an invagiimtion from 
the exterior; for it is distinctly lined with cutitde continuous 
with the cuticle covering the body. There is no recepta.ciiluiii 
ovonini, and this absence I rather presume to be cliaracteristic of 
this genus and not merely distinctive of this and other species. 
But although there is no receptaoiiliim ovoruin tliei’e is an 
incipient trace of the complicated system of sacs wliich irn"olve tlie 
female reproductive organs in the more highly developed Eiidriliche. 
This fact is important to note, inasmuch as there are some grounds 
for looking upon this primitive family or subfamily of Oligoclueta, 
as Michaelseii i-egiirds it (wdiich includes the genera 
Nmimodrilns, Ocmrodrilm and some'others), as lying at the base 
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of the Megascolecid series a.nd a>s thus possibly effecting a junction 
with the liiglily specialised Eudrilids, which are regarded liy Rosa 
a.iul Micliaelseii as forming one family with the Megascolecidre. 
This point of view, to which I ha,ve not myself adhered in the 
past, is, I admit, strengthened hy certain facts wdiicii I shall 
proceed to describe. 

The ovary does not lie absolutely freely hi the cavity of segment 
xiii. A sheath of delicate muscles is prolonged forwards as a tube 
wiiicii possesses a narrow lumen and opens finally by a mouth into 
tlie cavity of segment xiv. The lower edge of this mouth is 
thickened by an increased development of muscular fibre and calls 
attention to tlie tube. It appears to me that this tube is the 
equivalent of the delicate sac and tube leading from it which occurs 
in Eudr'dm and in S'^iiMmumnia &c. (see my figure of the female 
reproductive system oiEiidrilus in P. Z. S. 1902, vol. ii. p. 93, and 
of Skdihiiannia ibid. 1901, vol. i. p. 354), This tube leads from 
the sac which involves the ovary to the spermathecal sac. As tlie 
latter is developed at least in Eitdrihcs out of the iiitersegmental 
septum, and presumably in StuMmanniia and other Eudrilids, there 
is no difficulty in comparing an open tube in Ocne7^odrilus with a 
tube opening into a sac in Eiuh'ilm &c. 

I may conclude with a definition of this new species’'^'* :— 

OCNEROBRILUS (IlYOGENIA) CUNNINGTONI, Sp. 11. 

LemjtJi about 38 7nm, Eetce strictly pcdred^ bifid at extremity. 
(JUtellum saddle-shaped, xiv.-xviii. (Esophageal pouch bid little 
developed, bifid at end. Last pair of hea^ds in xi. Dissep>bmnts 
v./xii, thkheiied. Sperm-sacs in ix. and xii.; masses of sperm in 
X. cmd xi. Atria 7'ather long, extending m the direction of the tail, 
'With a dist m ctly separated 7nusc7dar duct. Hale pores Q'pe7iing tipon 
a pcqyiUa yiear to ventral pair of setce, tvhich «re not aborted. 
Oviditct unthoiit receptactditm ovo7m7n, Spermatheae large aiid 
oraZ, 'urith 7ia7^'row duct, sharply 7}iarkedj of froin grouch, 

Ilah. Lake Tanganyika. 

Alliiroides taiigaiiyikse, sp, n. 

Of this new^ specie>s 1 am able to give but an incomplete account, 
as the collection contains but a. single individual. This was 
mounted entire upon a slide in Canada, balsam, and I can only 
therefoi*egive an jiccount of external characters and of a few internal 
features which vrere visible through the thin body-wall. I refer 
it to my genus Allmmdes'\ by reason of the position and the 
structure (so far as I could make it out) of the reproductive organs, 
and it possesses no character which militates against this placing, 
as will be evident from the following details which I am able to 

* I do not ineiitioB generic and subgencric characters as defined hy Michaelsen. 
1 suspect, however, that the position of the last heart is a generic character, though 
not iised hy him. 

f “ A Contribution to our Knowledge of,the Oligochfota of Tropical JEasteni Africa,’' 
Quart. Joiirn. Micr. Bci. vol. xxxvi., n. s. p. 344. 
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give of its extermi and internal organisation. There will he 
eijUfdly no doiiljt from the facts 'wliich I shall relate that this 
Tanganyika, worm is specifically distinct from pordagei. 

AUurokles tangaiiglkir is a. more purely a,r|natie species than the 
type species of the genus; for it was dredg'od from about ten 
fathoms of water, whereas j^onlagei was found in tlie mud of a 
swamp. So far as I am aware, nothing further has been discovered 
aiioiit this genus since the puldication of iny own }3aper referred 
to above "h Dr. Micliaelseii has, however t, fi*om a consideration 
of the facts made known by me, placed the genus in a sepainte 
family, Alhiroidiche. Tlie new species to be flescribeil here 
necessitates im alterations in the family diameters as given hy 
Micliaelseii, and a very sliglit change in the generic characters, 
winch will lie attended to after tlie description of Allwrokhu-i 
Uiiiganijlhv, 

Tills species is a small, slender, latlier transparent A\' 0 .riii, 
sug'gestire of a Liiiabricuikl, and, so far as I cn.n j-eeollect tiio 
latter, not very different in size from AIktrokles pordagei. The 
single specimen is about BO mm. long and not more tliau I'oinni. 
broad in the widest part of the body (anteriorly). It consists of 
60 segments. The thinness and transparency of the woiiii, wlien 
viewed as a microscopic object, is distinctly that of a Liniicolous 
Oligocluete. 

The prostomkim is i*ather long and pointed ; it is divided by a 
constriction into an anterior and posterior half. It is longer tliaii 
the first segment of the body, but is hardly to be separated fi-oin 
it dorsally. The iirst»marked constriction on the body sepmutes 
the first two seg:nients from each other. 

The setce are plain and of the ordinary pattern without a cleft 
extremity. They are strictly paired and present upon all tlie 
segments of the body with the exception of the first and that winch 
bears the male pores, where the ventral pair are absent. 

The boundaries of the cliielhm were not distiuguislialile. 

There is no external but the partiid immaturity^ of the 

specimen may lie the cause of this. I only use it doulitfully 
therefore as a specific chax’acter. 

It is mainly by reason of the ])osition of tiiegene/mUmapertvrm 
that I place this species unhesitatingly in tlie genus AlluroidM. 
The most anterior of these is a single ’widish, a.pertiun upon the 
bomndaryTine of segments viii./ix. The worm is siiificienlly 
transparent to allow it to be seen that this orifice is continuous 'witfi 
a closed thick-’^vallod sac, whicli seems to me to be obviously the 
spermatheea. The main fact to be considered about the spmaa- 
theml pore is that it is single and dorsal median in position. I 
believe that this state of affairs is unique. We find, however, 
frequent ca,ses of the coalescence of two ventral pores to form one 
rnediaiily situate ventral pore and a further coalescence of two 
speriiiatlieciie, or, it may be, the disappearance of one. In comparing 

» See Iiho ' A of tlie Order Oligoclaeta ’ (0,xforib 1895), p. 224.. 

t OligoeIia*ta in *Das Th,ieiTeich ’ (Berlin, 1900), p. 106, 
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tiie present species witli Alluroides ^^ordmjel we find that an 
analogous coiicresceiice would appear to have talceii place clorsally; 
ff)r ill tliat species the paii'ed spermatlieoal orifices are placed close 
togetlier and well to the dorsal ‘side of the lateral setffi. The 
spermathecal pore has fi tiiniid peripliery and is very coiispiciioiis. 

The unale ‘pores arc upon segment Anii. and upon tlie ventral 
surface of the body. They are in line with tlie ventral setas, wdiicli 
jire, however, a,bseiit upon tliat segment. These pores also are 
large and conspicuous. It will be observed that their position 
differs from that of tlie corresj)onding pores in 
which correspomi to the Lateral setie and not to the ventral. 

Ooncerning tlie oviduccd proves I am unable to be certain, as I 
could not distinguish the oviducts themselves. I think, how'^ever, 
that I liave detected them lying behind the male pores and inline 
vdth them upon tlie boundary-line of segments xiii./Aiv. 

The alim&ntmnj caned of this Annelid was plainly distinguishable 
thi'ongbout its course. I could see no gizzard, but septal glands 
Avere obvious. The oesophagus in the ninth segment acquires a 
coating of brown pigmented cells, wdiicii continue to the eml of 
the ])ody. Eimn the ninth segment to the eighteenth inclusive 
the (esophagus is moniliform. From the nineteenth segment it is 
less so and soinewliat wider. This region I regard as intestiiK?. 
Tiie transition from one region to the other is abiaipt. 

The rasGular system appears to me to be arranged on the simpler 
plan characteristic of the aquatic families of Oligoclueta., The 
dorsal, Avhicli is tlie larger, and the ventral v^essels <are connected by 
a pair of looped vessels, quite as in e. g. the Tubificidfu, Anteriorly 
I am unable to say anything about its relations, except tliat I 
couhi not trace the dorsal vessel forwaril lieyond the large 
intestine and Avas quite unable to detect the mphridia. 

The spermatheca is an oval sac Avhich reaches back quite to tlie 
end of the iiintli segment. 

Idle atria eml posteriorly in oval expansions looking very like 
spermatheca. There are naturally t\A^o of them. They are directed 
posteriorly to the pores upon tlie xiiitli segment. 

In AueAV of tlie facts brought foiavard liere upon this neu'" 
spc^ic-ies of AUurpides, I venture to amend sliglitly tlie generic 
definition of MicliaeLsen and to distingiiisli the two species 

JIS follOAA^S ;— 


Ovenus All OROIDES Beddard, 

AUuroides Beddard, Quart. Journ. Micr. Sci, voL xxxaI. 
(iL s.) p. 252. 

h'maUy slender j aquatic or semiaq'aatic OUgoelueta tvith simple 
h''Sluq)ed setee arranged in four qoairs. CUtdlum in migJhbourhood 
of male qwres. Alimentary canal wltkoiit gizzard or glands, 
Megamphrw loith pxdred nephridia. iSpermatheem [or spermatJmea) 
v)lthout divertic'ida opeming hetv.mnYiii,jm,mt or mar median dorsal 
line, Kale pores on segment xiii. more or less ventral in position. 
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Oinilmal pores Oil siii./xiv. Sperm-clmts connected 'with long and 
coiled atria. 

(1) Alekroides poiii)AC4Ei Becldarcl, loc. cit. 

Ahont 25 nmi. m length. Spermatheccd 2^ores double^ openiing 
near dorsal median line. 2Iale pores opening on level with lateral 
setit. A penial tirocess joresent on each side near to pores. 

Hal). Swamp on iiiaiulaiid opposite Mombasa, E. Afiaca. 

(2) AlLIJROIDES TANGANYIK.E, Sp. 11. 

About 25 mm. in length. Spermatheccd pore {ctnd spermatheccc) 
single^ opening in middle dorscd line. 2Icde jiores op)ening on level 
with ventrcd gyctir of seka, vddch are absent on this segment. Alo 
gyenicd jyrocess (?). 

Ilah. Lake l\iiigaiijika in 10 fatlioins. 


4. Zoological Eesiilts of the Third Tangaii 3 dka Expedition, 

conducted by Dr. W. A. Oimnington, 11)04-1005.— 
Eeport on the Forifera, with Notes on Species from the 
Nile and Zambesi. By jR. Kirkpatrick, F.Z.S. 

[Received February 6,1906.] 

(Plates XY.-XVII;^-) 

Dr. W. A. Ciinnington's collection of Freshwater Sponges 
includes eleven specimens, nine from Lake Tanganyika, one from 
the Yictoria Nyanza, and one from Lake Nyasa, 

The Tanganyika specimens, which are all in the form of thin 
incrustations on stones and shells, represent three species, viz. 
Spongilla moorei Evans, S’poyigilla tcmganyiJm Evans, and a new 
species, which I have placed under Spongillcc^ and have named 
after Dr. Cuimington —Spongilla cunningtonij sp. n. 

The specimen from Yictoria, Nyanza l>eioiigs to Sjjo'ngiMa cartcri 
Bowerbank, and that from Nyasa to S'poug'dh bmrlaia Y^eltner. 
Most of the specimens were obtained from quite shallow water, 
but some were dredged from 10 and 20 fathoms. 

I w^oukl here take the opportunity of describing thi'ee other 
Freshwater Sponges from Africa., viz. a specimen from ji-bove the 
Yictoria Falls, Zambesi, collected and presented to the British 
Museum by Mr. 0. F. Kousselet, and belonging to a new species 
of Spoyigilla ; a second one from the same locality, representing a 
new species provisionally placed under Spongilla^ presented by 
Prof. A. Bendy; and, lastly, a new variety of JSph/datm plmnosa 
Carter from the "White Nile, presented by Mrs. H. Broun. Hix 
species are now known from the Tanganyika mea, four from the 
lake itself, viz. Spongilla moorei Evans, S. kmgangikce Evans, 

5. ounnmgtonij sp.^n., and Fotamohpis weltneri Moore; and two 

* For oxi^lanation of the Plates, see p. W. 




HHighley del et Jith Highlejj.imp, 

AFRICAN ' F'RE SH- WA7’ER SPONGE S . 








P. z.s 



P Higliley, del et lit'h. 

AF-RTCAN FRBSH-WATBR 


.1906, vol. i.Pi.xvn. 



Highle^', imp 


SrON G'ER, 




OF THE THIRD TAXGAXYIKA EXPEDITiOX. 


219 


1906.] 

from tlie Ugnlla Kiver, a tributary of tl\e Malagara,ssi River flow¬ 
ings into the la^ke, viz. S. hohnui Hilgeiirlorf ami S. nitens Cartel*. 

The number of known species of African Freshwater Sponges 
is thus brought up to 19. 

The following is a list of the species i-eferred to in tliis 
paper:— 

Spoiigilla carterl Bowerbank. Victoria ISTyaiiza. 

Spongilla moorei Evans, Tanganyika. 

Spongilla tanganyikce Evans. Tanganyika,. 

Spongilla cunningtom^ sp. n. Tanganyika,. 

Spongilla hlseriaia Weltner. Nyasa. 

Spongilla roicsseletlij sp. n. Victoria Falls, Zambesi. 

Spongilla ? zarnhesiana, sp. n. Victoria Falls, Zambesi. 

Ephydatia plmnosa Carter var. hrouni, nov. vai*. White Mle. 

Bpofgilla carteri Bowerbank. (Plate XV. figs. 1-4.) 

1848. Spongilla fnahilis Lamarck, Carter, Ann. Mag. X. H. 
(2) i. p. 310; 1849. Carter, ibicL (2) iv. p. 81. 

1863. Spongilla cmderi Bowerbank, Proc. Zool. Soc. 1863, 
p. 469. 

1887. Spongilla carteri Potts, Proc. Acad. X. S. Philadelphia, 
1887, p. 194. 

There are tAvo small specimens of this species, one of which 
has been removed from a piece of rock, the other from a shell of 
Aetheria. Unfortunately there are no gemniules present, but the 
cha,racters of the surface and of the skeletal framewoi*k are those of 
Bowerbank’s species. Plate XV. figs. 2,3,4 represent the oxeas ^ 
of specdmeiis from the Victoria Xyanza, Bombay, and Mauritius 
respectively; it will be seen that the first (258 x 9*5 p) is the 
smallest and has abruptly pointed almost tornote ends. The 
n.vera.ge size of the oxeas of the type specimen from Bombay is 
287 X 11*75 p and of the Mauritius specimen 349 X 18*5 p. 
The thin dermal membrane, perforated by groups of pores, stretches 
between the sharp-pointed irregular connles formed by the ends 
of the longitudinal main fibres. 

Localities,- -Entebbe, Victoria Xyanza, shallow water. Bombay; 
Ma.iiiitiiis ; Calcutta; Madura I. ; X. Java ; Lake Balaton, 
Hungaiy. 

SroNGiLDA MOOREI Evans. (Plate XV. figs. 5-9.) 

1899. Spongilla moorei Evans, Quart. Journ. Micr. Sci. voLxli. 
p. 472, pi. xxxvii.,figs. 1-5, and pi. xxxviii. figs. 6-8. 

There are five specimens of this species from five localities in 
Lake Tanganyika : three come fx*om shalloAV water, and two from 
about 10 fatlioins. Tiiey are all in the form of thin crusts from 
I to 1| mm. thick on stones and shells, and none of them attains 

* The terms “ oxea,” “ tornofce,’* “sferongyle,” clearly defiiiod by Sollas in 1888 
{‘ Clialleng(3r ’ Bep. Tetraotinellida, pp. liv, Iv), seem to rao pi'eferrtble to “ amphioxeay 
&e,, because, in addition to having claiin-iof priority and brevity, they leave no doubt 
as to tlie form of the spicules they ax'e intended to designate. 
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i)iu‘siw'-ui i;lu‘ urKluhviiiMl ty)H' s)'4n'i,iia'Mi uiitjuruM] by M?r. J. 
,1^]. S, jVI(nHM‘ li'unt <(("(.‘jw;it(T ill tlu'stunc! lake. 

l1icM*o!(Hir in t,l!(u*jt,s(-M)f(>,nas|n.‘<'iiiH‘n (No. 17a),pivsi'T\‘(bl 

in foriii:tUn, ii' is b}*i_i 4 ;lrii i )r. Cniiniiig{,(»n ^'ivas yellowish 

p;rc‘y ;is tJus (‘(hour jtnotlier; tJie I'osh sire [tale birlT, 

11k‘ suih'aoo appj'jvr.s wry liiiely f»'ramilnie«l U> tho naked eye. 
ilisrler 111 .‘if^n if leaf lion 1,his n.ppeM.ranee: Ls se.en io b(‘ due totiie 
pi’ojeciiiey t■ni^^s of Uh'i main coliiinns oi .sjdeulos, oacdi tuft"-'aiK)iii 
• I fill mm. in Indyiik "],)oinij;' {onaed r>t‘ 'J--o .sniciik-^s sliglitly curved 
away i’mm t'aeli oi.lier ; in, the nearly ivlair'd 

.K\’;uis i;he f.nlYs a.iamuily 1 ,*> spicuk's ubit'k, a^ud tlic spicules ar(^ 
nol‘ srpin’aieti iii> Idii^ distal end. 

N/.v'/e/e/o--- dlu'ro is sf ane\a,riaiiou ni Idle si/.(‘cd* ike niega.sc'leres. 
In sm'eral of the speciniens iilay aasuruve about, IptO x 9 y. but in 
,N*n !-kd iJmy a.re mon^ sh, aider, ludng i nU x <> p. 

An inieresl iny iVatiire wliiidi is ,1*011 ml in Mdsu.iul in tvro other 
spe'cii's, SjHHHjiifff and c,e.//y.oMy/u/c/, Sji. ii., from Ta,ii ' 

gnnyiku, lies in iho piassi'iKH* u!' a. basa! hnnelia. of spoiigin fr(.m! 
\vlii(di spr'iiyin librc's arise (PlaiiO X'V’. llgs. ii, 7). 

,ln a smail specinion (TS'o. rddd) prescU'Vi'Ml in picric acid, tlie 
spongi'irla.meUa, is es|)ocial1y well slmwn a;ml tlie bases of tlie fibres 
can be seen througb Idm la.niella ns <ljrrk rouml spots just visible 
iu? the linked, iwe. if be s]iouginda.iiiella, ocxarrs also in another 
specimen ta,kei} |‘roni tilnusnuKitli inner surface of Im'oken Gasteropod 
si'udls (AV*ekk‘o/i//e/. ta/p/aiti/ireih^is)^ wliere tlierecould be iio (|uestion 
of the presene(‘ of tht,^ horny layer fon,ml on the outer surface of 
fresliW'atm* slu*lls. ,'ln tlie cas<..< of fS/yyHrfiUa Gmrndngtoiii, the 
S[)eiduiorn wliieli llki-nvise has a hasa.l spongimlainella-, was dotaclied 
from a, stone. 

I'dale X'Vb fig'. 7 shows s[>ongin-{i fires enclosing a core of 
spiindes. At a, sliort <’iista,neo bmin, i.he basal laincdla, the skeleton- 
fibres liavn only a tdiin, barely ^'■isib](,‘, slusvth of spongkn i'n 
EitHpotifjiihi also the liasal skeletal libres a,ro onslieatluMl 

in spong'iig wfiieh iliininishes fro,ni the baS(‘ upwn,ols, This con¬ 
dition also is t'onml in the (kidinidm. ,,'ln tlu^ marino Bpongt^ 
(^!mlhi((> oeftlffltu for iiistaneij, tht' base of s[H‘ck!!ens is very rich 
in spongiip but near the sinnmiius of the bramdies scarcely any of 
this substntH'e is |H*rc«‘|)tihl(s so that sections from tlie base ami 
snniinit respeciivady might almost sismi to anyone ignora.iat of 
idieir origin to bidoiig t<» spe(d,in(,ms of diticrent species. 

In :tddii!<m to ilio .fibnw, tlawe iuh^ masses o,I’ Idol is of spongin 
mudoMing gramilar matbu': omuif these (780 X TdO g) is sliowu 
ill, l'”da,te X V‘, ,fSg. H. 

'blu^ fjeniviule^ oc.i.mr |.)lentifully at tln,^ base of the crust in 
sco'iU'H-rof thc‘ s|aHdmous. Tl)cy\*i,re oval and with a very thin 
,naked diitinous eoa-t, tlmougb, wfiicli t!iehu‘go polygonalstatocytes 
can bf:i soe,rn On no |">art of the siirfaCH,^ is there any special opening 
01 * area, tliroug^h wliich the coritonts escape. 

LocaUidm. . k/bakc)! Tatiganyika. No. INI from rocks, shallow 

water, Nlbete, 2dl9/(H. ; No. 142, tron,i rocks, shallow water, 
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Jiloliro, 24/10/09 ; I^o. 161. fmiiL rocks, slmlL av vvn.t&r, Gliamkaliiki, 
15/11/04 (gera,mules plentiful); IMo. 173, from slmlls, <]rerlged i;. 
10 fins., Peiril)e, 23/11/04; 'No, 593, lOtms.j kltondwe Bay, 

8roxGiLLA TANGAXViK.E Evajis. (Plate XY. tig. 10.) 

1899. BpovfjlUa UnKjcmpthp- EvjinSj Qirirt. Journ. Miei*. 8ci. 
A'ol. xli. p. 481, pi. xxxxiii. figs, 9, 10. 

Tliei’e ai‘e several small specimens, wliole and in fiagnient^, 
of this species in Dr. Cnmhngton’s CJollectioii. Two of th.e 
>speciiiiens (Xos. 163 and 224) are associated with Polyzoa, ami 
altliougli there are, in cacli case, only a fevr criimbiing fragineiits, 
they iii'e interesting, ]>eca.use in some respects they show tin inter¬ 
mediate condition between S. moorei and the present specie's. 
The inegascleres are spined as in S. tatujanylkm^ bi.it more iieari>^ 
I'esexnble the form of those of 8. ^moreL There a,re no stroii- 
gyles, for instaisce, their place ])eing taken l)y spined toinotes, 
Plate XY. fig. 10 shows a tornote on the way to becoming a 
strongyle; the sharp point of the oxea still persists, though it 
has nearly disappeared ; its complete disappearance would result 
in tlie strongylate foiiii. On account of the spined condition of 
the spicules I have classed the specimens under 8, imiga'ityihw. 
The remaining sj^ecimens are in tlie form of small incriistations 
on Ixroken fragments of the shells of the Gasteropod Xeothaiirm 
tanganylceiisis together with incrustations of 8, woorei. 

Specimens of these two species so closely resemble each other 
extemally that- it is only possible to separate tlieni b}" an exaiiii" 
nation of the spicules. The surface is uniformly level and fine!}' 
granulated, the granular appearance being due hei’e, as in 
/SI mooreij to the minute projecting tufts of the iimiii longitudinal 
spicule-bundles. The tufts only project fine length of a spicule, 
and difier sligditly from those of 8. ‘moorei in l■)eillg composed 
of only 1-3 in place of 2-5 spicules, and in the spicules being 
adlierent to each, other along their wliole length. 

As in 8. moorei tliere is a basal spoiigiii-laniella., but it is very 
thin, nor are the spongiii-fibres arising from it developed to the 
same extent as in the first species; at tlie same time, there are 
iiere also distinct spongin-fibres enclosing a, core of spicules. 

There are no gemmules in any of Die Gunningtonls specimens. 
Those descrilied by Evans in the type had only a thin chitinous 
ca]isule, and ■were appai*ently very like those of 8, onooreL 

Locedities ,—Lake Tanganjuka, Xo, 163, associated with a Polyzoai i , 
from rocks, shallow water, Chamkahiki, 10/11/04; No. 224, with 
Polyzoan, on shells, 20 fms., Mshialo, 6/2/05; Xo. 593, dredged 
in 10 fms., Mtondwe Bay. 

SroxGiLLA cuxxixGTOXi, sp. n. (Plate XYI. figs. 1-6.) 

Sponge in form of a thin sprea.ding crust. Bui'face smooth and 
devoid of projecting spicules. Skeleton a network "with triangular 
and polygonal meshes, without distinct main and secondary fibres; 
dermal skeleton composed of a definite layer of horizontally 
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arranged spictilejs. Spicules of two kinds, viz., thick, sligiitly 
curved, sparsely spined strongyles and longer, more slendei*, 
siiiootli strongyles. Geinmules ? 

Descrvptionu —Of tlie new species there are three small specimens 
in the form of thin crusts, the largest of wliieh is 26x 11 mm. in 
area and *5--* 7 inm in thickness. The crusts, which have been 
separated from stones, still retain the curvature of the surfaces 
on which they grew. Their consistence is flexible and elastic, so 
that when they are pressed fiat they immediately I'esiiine their 
<!Oiivexity when pi'essure is removed. 

The surface is uniformly level, and in the drie<l condition has a 
glistening aspect, owing to the infiexion of the light from the 
tangentially disposed dermal spicules. 

The oscules are nearly circular, and in the si:>eciineiis (jiiite level 
with the surface; ])ut probably in the perfect condition each is 
surrounded by a slightly raised membiunoiis rim, since traces of 
such a. membrane still remain on one of the oscules. Each 
osciile leads into a shallow basin, whence the main exlialant canals 
radiate out horizontally. 

The skeleton forms a netwoih in which main and secondary 
fibres are not perceptible; the meshes (about 95 p in diameter) 
are irregularly tiiaiigular and polygonal, the strands being from 
2 -Jl spicules thick. 

The dermal skeleton (Plate XYI. fig. 2 ) forms a lattice-work with 
triangular meshes, with strands 1-2 spicules thick formed of 
tangentially arranged spicules. Though the dermal layer is dis¬ 
tinct, it is not easily separable from the parts beneath. 

At the base of the sponge is a well-defined lamella of spongin 
(Plate X YL fig. 4), whence arise thick horny fibres with a core of one 
or more siliceous spicules; the fibres attain a thickness of 3 8^0 
A short distance above the basal plate the spongin disappears, 
and the core of spicules is continued on into the general spicular 
network. 

Spicules ,—The strongyles with sparsely and finely gi*anul},ited 
surface are 115-145 fi long and 5-0 p bi*oad, with the ends often, 
but not always, slightly and gradually onlo.rged (Pktte XVT. 
fig, 5); occasionally also tliei*e is a central swelling. 

The longer and more slender strongyles, 150-170g x 2*75 g, 
are smooth and taper towards the blunt rounde<l ends (Plate XVI. 
fig. 6 ). 

There are no gemmules present in the specimens. 

Affinities ,—Although there are- no gemmules present, and the 
megascleres are stiungyles, I have placed the species in the 
genus Spongillci^ rather than in Urugimya {Potmmlepis), bemise 
its affinities seem to be with certain species of Spongilla^ viz. 
S, hdhmii Hilgendorf,*, S,mtem Garter, and S.permixta Weltiier, 

^ Possibly PoiamohpisweUmri Moore (* The Tanganyika Problem,’ 1903, p. 333) 
imy be synonymous with Spougilla hdhmii, 1 find the siiape and size ot many of 
the stronpdes of the skeletal fmmework to he absolutely identical in the two species. 
Moore’s figures {1. c. p. 323) of the spicules of P. weltneri ai’e not quite correct, in 
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ill all of wiiieli there is a skeleton of strongyles. In none of these, 
lioweTer, ai‘e tliore two kinds of strongyles. In loricata 
Weltiier, in atldition to large strongyles (220-260 p, x 20 p) there 
is a smaller kind of inegascleres (124 p X 7 p) with finely gra- 
iiiilar surface and swollen ends; here the very different si/A^s of' 
the tivo kinds of spicules will at once serve to clistiiiguisli the 
respective species. 

Locality, —Erom wstones dredged in a few fathoms, Niaiiikolo 
Harbour, Lake Tanganyika. 

Spongilla BLSERiATA Weltiier. 

1895. Sponyilla hiseriataW eltner, Arch. ISTaturg. 1895, (1) ]>. 138. 

1897. Spongilla hiseriata Weltner, Deutsch-Ost-Afrika, Bd. iw 
Die Coelenteraten und Schwamnie des sUsseii "Wassers Ost- 
Afrikas, p, 6. 

1898. Spongilla hiseriata Weltner, Mittheil. natuihist. Mus. 
Hamburg, xv. Beiheft, p. 1. 

Dr. Cuiinington^s collection contains an example of this species 
from Lake Hyasa. 

The specimen is in the form of an iiTegular clump about 4 cm. 
ill diameter, growing round the stem of a reed. The sponge, 
•wliieli is in spirit, is dirty grey in colour, and is full of pale yellow 
gemimiles. 

All interesting additional fact to record is Dr, Cuiiiiington’s 
observation that the colour of this specimen was blight green when 
alive. The large dry type specimen from Cairo is described by 
Dr. Weltner as dirty white. 

Localities. —Erom swamp, Karonga, Lake Nyasa, 2/7/04 
(C'lmmngton). From a pool at Cairo {Inez and Stn-hhm'mi). 

Bpoxgilla ROUSSELETii, sp. 11 . (Plate XYII. figs. 1-5.) 

vSponge in form of a whitish iiieiTistatioii. 

Skeleton a network with longitudinal main and tranverse and 
oldicpie second.'t,iy fibres formed of bundles of oxeas with vei'y 
little spoil gin. 

S'pic'ides curved oxeas, 214 x 18*5jt/. 

(Jemrmdes spherical, with one or several poie-tubes, with a. 
thick coat of spongin and witli gemniuIe-spieiilevS in form of spined 
iiiicro-strongyles airanged tangentially in one or two layers. 

Locality. —Above Tictoria Falls, Zambesi, (Collected by 
Mr. C. JL Bousselet, Sept. 13, 1905.) 

JJescripiion. —The new species is represented only by some small 
fiagnients of dirty-white colour. Mr. Roiisselet, who kindh’- 
entrusted me with the material for description, informed me that 

that the general surface of the .si)iciiles is not smooth, but bne-spined or granular 
all over, just as in S. hVmii. There are no amphidish flesh-spicules in the tiny 
scrap which represents, I helieve, the type specimen of Moore’s species. 8. hoJimii 
and F. weXineri both come from the samp region, the former from the Ugalla River, 
a tributary of Tanganyika, and the latter from the lake itself. It would be well, 
however, to wait till more material is available for examination before deciding 
wdiether Fotamoh^ns imUncri is a good species or otherwise. 
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tlie .spociiiieii, (^overe<l tlio siilmien^ed siu‘fa,ce of a lai'ge stone to 
the extent of over a s(|nai*o foot in area; tlie crust Vv’as closely 
adliereut a/iul very thin.” 

ILlie tliichiiess of tlie crust is 2 imu. There are no oscules on 
"the frsiginents of the specimen. The surface is level and provided 
w’itit tufts of spicules T6 nun. in height, formed by the ends of 
t'lie iuaiii fibres. 

The skelston. is formed of main longitudinal fibres about 6 
s}.»icules thide; at varying levels these fibivs give off transverse 
secondai'y fibres 2-3 spicules thick, viiieh meet the extremities of 
those from, otlier main fibres; in parts vliere the main fibres are 
closer togethiu' tlio secondary bundles I’eacli aci*oss from one main 
liln/c* to another, a.nd tlie secondary bundles a,re thicker. 

Tlieinare traces of a Ixisal spongin-ianiellainthe f(,a*m of broken 
seal tvlike fragments; but tlie sporigin-fibres arc induced to mtr'e 
cusiiio.i:is, into vliicli tlie ends of the basal oxeas are immersed. 

—Tlie laegascleresaresmootlreurved oxeas 214 x IS'Op, 
uTth subtoiirote ends; frequently with a contiul knob, 

M icro strongyk^s, scattered about in tlie tissues, are identical 
with those of the gemmules, and in all probability ham lielonged 
to those bodies. 

Tlie ijem/imdes are spheric*al, 380-425 g in diameter, with one, 
two, or three pore-tubes, each rising about 18 g beyond the sur¬ 
face. The position of the pore-tubes varies, and when there ai*e 
sevei*al they may be scattered or^er the circumference or close 
togeth.er. In one instance a, pore-tube is thick-walled, closed at' 
the end, and bent over. 

The f/emviide-spimhs are micro-strongyles, arranged tangentially 
in one or tw’o layers on the chitinous capsule. When there is 
only one layer, a. tessellated or parquet-like pattern is <liscei‘ni])hq 
eacli tessella being made up of a parallel row of 4-0 mici*o- 
strongyles, and fitting in with neighbouring tesselhe at wuyiiig 
angles. When tlm kiyer is double it is difiiciilt to make out any 
pattern; liere and there the spined ends of tlie spicules project 
!ibovc‘. thg general levth 

Tlio strongyles a..re of tw'o kinds: in one, 70 x 12 g, the spicuh:> 
is slightly curved, of nearly uniform diameter, spined all over 
w'ith short blunt veitical spines, but less so in the centiv.; in tlie 
otlier, wTiich is Go X IG /,t, the centre is nearly smooth, swollen, and 
liarrehsliaped, and tapering to tlie spined ends, 

Afflmtm. —Tht'‘. geminvde-spicules somewdiat resendde those of 
h'pongiUa simuitrmia Welier, of which species Weltnei' describes 
twn African' varieties; in all these there ai‘e short spined mici’o- 
stroiigyles, but there are no fiesli-spicules in the new species, and 
the megascleres are .smooth, whereas in S. sumatmrm and its 
varieties there ai*e flesh-spicules and the megascleres are spined. 
^Spmigilla permixia Weltner from German East Afiiea, of which 
species only the gemmules are known, has' spined niicrostrongyles 
for its gemnmle-spicules, but these are much more slender, being 
only' 3 p in diameter, and with recurved spines. 

In /S', brnriata Weltner the oxeas ■ of the skeletal framework are 
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ainsiderably longer and more .slender, viz. old x 12 jj.; likewise 
the niicrostroiigyle.s are longer and thinner, being 80-96 x 4 fu 

Tlie imiltiporal condition of the gemniiile is found also in 
Imusiris var. multiforls Carter from British Colmiibia 
and the Yellowstone; at first Carter liased a new species {SpOiUjllla 
multiforis) on this character, but later considered the imiltiporal 
condition to be only of varietal importance. 

Spongilla? eambesiazsA, sp. n. (Plate XYII. figs. 6-10.) 

Sponge in form of a thick, nodulated, Lard crust or cake with 
irregular upper surface. 

Skeleton a dense network with very thick main fibres and 
with secondary fibres. 

Sjyicules .—Megascleres of two kinds, viz. (1) thick, smooth, 
slightly curved strongyles (180x24 g), slight!}^ and gradually 
swollen at the ends, forming the mass of the skeleton; and (2) a 
few slender, curved, smooth oxea, 170 x 7 g. Microscleres 
amphidisk fiesh-spicules, with slender stem ending in disks wnth 
usually four sharp recurved prongs; average dimensions:—length 
63 g, diameter of disks 13’5g, thickness of stem in centre 1'6 g, 
at the ends 2*8 g. 

Gem'imtles ? 

LocalUy ,—Aliove 'Victoria Falls, Zambesi. (Collected by Miss 
Cibbs ; presented to the British Museum by Prof. A. Deiid 3 v) 

The specimen on which the new species is based is in the form 
of a thick hard crust, 2*5 x 1*8 cm. in area and about 8 mm. 
thick. The rough surface is covered with a closely applied deruin 1 
membrane, in wdiicb, however, no pores are visible. There are 
sevei'al oscules 1 mm. in diameter scattered about. 

The great main fibres of the skeleton are visible under a. lens. 

Permeating the sponge are several little white Chironomid 
larvse, each surrounded by a sheath of spongin, 'which the sponge 
Juis secreted in self-protection. Tlie spongin-slieath is crowded 
with the amphidisk fiesh-spicules, and often has strongyles partly 
emliedded. Sometimes the sheath encloses a mass of decayed 
sponge-tissue containing innumerable amphidisks. Some of these 
ehitiii-tubes are slightly branched, but they do not resemble true 
spongin-fibres, and do not seem to be proper to the sponge itself; 
but on this point I am not at all certain. 

AfJmUies ,—The hard consistence of the sponge and the pos¬ 
session of a dense skeleton constructed of thick smooth strongyles 
are characters of Urugnaya rather than of Spongilla ; but in its 
skeletal arrangement and megascleres the new sponge closel}^ 
resembles S’pongilla nltem Carter; the latter species, however, 
has no amphiclisks and its sti^ongyles ane longer and more 
slender, being 306 X 20*6 g. Further, the new species comes 
near Spongilh lorkctta Weltiier and Spongilla hokniii Hilgeud., in 
both of which there are strongylate megascleres and amphidisk 
flesh-spicules. 

The new form difiers from all species of Umgtmya in possessing 
amphidisk flesh-spicules with toothed disks. 
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EphyDxItia plumosa Carter var. brohni, no v. var. (Plate XYll, 

figs. 11-13.) 

. This new variety is represented by a small nodule 1*5 ciii. in 
diameter growing tmmd a twig, collected on the banks of the 
White Nile on land previously submerged, about 200 miles above 
Kliartoum, by Mrs. Hilda Broun. 

Tlie type specimens o£ the species were described l^y Carter, who 
found them growing on the sides of the freshwater tanks of 
Bombay, in which situation they were uncovered during six 
months of the year (Garter, Ann. Mag. N, H. 1849, (2) iv. p. 85). 

In 1885 Potts described (Proc. U.S. National Miis. 1885, 
p. 587) a, variety of this species (var. ^x'7'/?2en) from the Colorado 
River, N.W. Mexico, differing from the type in liar\Tng spined 
megasclei'es. Tlie Colorado River specimens occur in tliousands 
suspended like wasps’nests on the drooping branchesof the Screw 
Bean, and exposed for ten months in the }^ear. 

As Potts observes concerning the distribution : That it should 
skip a whole hemisphere and only he found a seccmd timo 
at its own antipodes is indeed remarkable.” Accordingly it is 
iiitei'esting to note an intermediate locality. 

The example from the Nile resembles the Bombay specimens 
in having smooth megascleres, hnt differs from the latter in the 
chaivacters of the amphidisks and stellate inicroscleres. In tlie 
Nile specimen the stem of the amphidisks is markedly curved 
and considerably thinner at the centre than at the ends; in the 
specimens from Bombay and Colorado R. the stem is straight and 
uniform in diameter. The stellate microscleres in the Nile 
specimen are almost or entirely devoid of a centrum and the rays 
are not capitate, whereas in the type tliese spicules have a well- 
marked centrum and the rays are capitate. The characters of 
the spicules of the three forms are tabulated below:— 



OA^eas, 

Amphidhlcs. 

Ski I a fe m lo'oselercs. 

Ty])e specimen. 
Bombay. 

425 X Id fJ. 
Sinootb, 

Lenj^tli 63 fi, 

Diam. of disks 24 ju. 

Stem strai^At. 

Diiim. of stem uniformly 4 g. 

With marked 
centrum; 

“ rays ” ca])itati\ 

rar. paf7neri. 
Colorado Biver. 

325 X 12 fi, 
Spined. 

Length 78 fi. 

Liam, of disks 27 ft. 
vSteni straight. 

Diain. of stem uniformly 6 ft. 

Wfith slight centrum ; 
rays not capitate*; i 
also other peculitir 
microscleres. ' 

var. brmmi. 
Wbite Kile. 

392 X 16 fi. 
Smootli. 

i 

i i 

Length 63 ft. ! 

! Diam. of disk 24 ft. 

: Stem curved. 

Diam. of stem at centre 4ft. 
Diam. of stem at ends 6 w. 

Hays not capitate ; ; 
withoixt centrum, I 

1 
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Two species of Epliydaticb^ viz. E. hlemhingia Evriis from tiie 
Malay Peninsula and E, mitUidentata Weltiier from Qiieenslarid, 
resemble in iiiany>i’espects E. phmiosa, but differ in being devoid 
of liesli-spicuies. 


EXPLANATION OF THE PLATES. 

Plate XV. 

Fig'. 1. Spom/llla earteri Bowertauk (p. 219), from Victoria Nyaaza, surface. X 3. 

2. Ox'ea' of N. carter from Victoria Nyanza. X 310. 

3. Oxea of S. earteri^ from Bombaj'. X 210. 

*1, Oxea of 8. carter^ from Mauritius. X 210. 

5. BpongiUa moorei Brans (p. 219), suiTace. X 44. 

0. Spongilla mmrel, under surface of basal spoiigiu-lamella,, with bases of 
spong'in-iibres showing through. X 25. 

7. Spongilla moorei, basal part of skeleton showing spongin-hbres with spicular 

core arising from detached portions of basal lamella. X 44. 

8. Spongilla monret^ irregular mass of spongiii with spicules partly embedded 

and enclosing granular matter. X 41. 

0. SpongiUa moorel^ gemmule. X 25. 

10, Spongilla tangangikm Evans (p. 231), spicule partly tornote, partly stron- 
gyliite, X 425. 

Plate XVI. 

Pig. 1. Spongilla eunmugtoni, sp. n. (p. 221). X 2. 

2. tSurface of the same. X 100, 

3. A^ertical section. X 100. 

4. Basal spongin-laniella and lihres. X lOO. 

5. Strongyle. X 425. 

0. Strongyle, long smooth kind. X 425. 

Plate XVII. 

Pig. 1. Spongilla roimeletip sp. ii. (p. 223), section. X 44. 

2. (xemmule of same. X 41. 

3. Oxea. X 210. 

4,5. Micro-strongyles. X 700. 

0. Spongilla ? zamhesiaua, sp. n. (p. 225). Nat. size. 

7. Vertical section. X ‘44. 

8. Strongyle. X 210. 

Oxea. X 210. 

10. Amphiclisk flesh-spicules. X 700. 

11. tEphiplalia phmiosa Carter, var. hroimi, nov. var. (p. 22l>j, s]5e*‘inxen. X 2, 

12. iEpligdatia plmnma. var. hrouni, amp>hidisk. X 700. 

13. Wubstellate uiicroscleres of E. plmnosa var. hrouni, X 700. 

11. JSphjjdatia plmnosa, from Bomljiiy (typo), amphidisk. X 700. 


5. A Note on “Flying” Snokes. 

By 11. SHELFOiii), M.A., C.M.Z.S. 

[Eeceived March 0,1900.] 

(Text-figures 56 dr. 57.) 

A large nuiuber of the Snakes of Borneo are oluiosb entii'ely 
arboreal in tlieir habits, spending much of tlieir life in the ■ 
bi‘aiiches of lofty trees and feeding on birds, birds’ and 
tree-haunting lizards, such as Ocdoies versicolor and some of the 
geckos. That snakes can climb tree-trunks is well-known; and 
Proc. ZooL. SOC.-- 1906 , Von. L No. XVI. ' 16 
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since in tropical jiiBgles tree-trunks are more or less swathed in 
lia.iies aini parasitic creepers, the climbing ot theiri presents no 
special difficulty even to a limbless animal. Descent, from a tree 
1)}" way of its creeper shrouds, may suppose, is e’^-'eii more eas}% 
and is doubtless often I'esorted to. Borne snakes, however, have 
been seen to hurl themselves from the top of a ti’ee and to fall in 
writhing coils into water or hushes beneath ; in the Sadoiig River, 
Saraavak, I captured a specimen of l^-wpidofiotus mximlatiis Edel. 
that was swiiiimiiig to shore after such a fall from, a tree into 
the river,- Indiyidnals of three species have been observed to 
out of trees : nnmel}", Dench'oplmpictiis GiiieL, CJirpsopelea 
orudta Shaw, and 0. clirysoGhlora Reinw. Myfittention was hi'vst 
called to this Iiabit by a Dyak collector attached to the Baiavrak 
Museum, who brought in one 'day in 1898 a dead exam|>le of 
Chryso 2 :>dm ornate^, and averred tiuit he harl witnessed tins sna'lvc 
shoot out of a. tree and descend to the ground at aii obbojiie 
angle to the tree, its body being kept rigid "the whole time of tlie 
“ flight.” Jbot unnaturally I gave ])ut little credence to this state¬ 
ment, but iny curiosity was stimulated when, some weeks hiter, a- 


Text-fig. 50. 



specimen of Cf. chrysochlom was brought in vrith tlie sa:nie story. 
Instructions to biing in tliese >snakes alive nnre issued, ’with thc^ 
resiilt tluit l>efore ^'ery long I was able to test on t'iie living 
subject tlie truth of the Dyak’s assertions. It must bti noted here, 
that in these two snakes the ventral scales a-re provided witii 
lateral sutures, or, as I prefer to cj-vll them, hinge-lines (text- 
fig. 56). If a living Ohrysopdm be handled, it nniy be observed 
that, Iw a forcible muscular contraction, the ventral scales csni bo 
drawn inwards, so that the snake becomes deeply eonca.ve along 
the ventral surface (text-fig. 57, B); at 'the same time theu'o is ji 
sliglit dorso-ventrai flattening of the body: each scale moves on its 
lateral hinge-lines; when the muscles working these scales relax, 
the snake re-assiimes its ordinary cylindrical shape (text-fig. 57, A). 
Ill other words, during the muscuiar contraction the snake is like 
a piece of bamboo bisected longitudinally. As anyone can test 
for himself by experiment, a rod' of bamboo will fail to the ground 
more quickly than a longitudinally bisected rod' of e^iial weight; 
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tlie latter by virtue of a pronounced conca-ve surface is buoyed up to 
a certain extent, and very frequent]}^ its fall terminates in a sliglit 
upvnrd swoopj so tbat it readies tbe ground with but little violence 
of impact. Tlie same holds good, as I believe, for those snakes 
that can convert their cylindrical shape inb^ the semblance of a 
split bamboo. A specimen of ChTyso'peha orncita was taken to a 
height of fifteen to twenty feet and allowed to fall several times; 
after one or two false starts the snake was felt to glide from the 
expei*imentei‘’s hands, straightening itself out and hollowing in 
the ventral surface as it moved, and it fell not in a direct line to 
the ground, but at an angle, the body being kept rigid the whole 
time. The height from which the snake fell was not great 
enough for it to be possible to determine with any accuracy' 
whether it fell more slowly than when it fell in irregular coils, but 
it certainly appeared to be so. If the snake was thrown up into 
the air, it seemed unable to straighten itself out; it had to be 
launched, so to speak, from the hands in order to induce it to 
assume the rigid position; and no cloulDt in its natural haunts the 
snake prepares itself for a parachute fiight by gliding with some 
force from off a brancli, and does not fall in the casual manner of 
such a species as Tro^ndonoUis macidatus. 


A 


Text-fig, 



o7. 



Diagraininatic trausverse sections of tlie body of Chv/sopeha ornata. 
A, ill the normal coiiclitioii; B, during Higlit A 


It was not until 1904 that another Dyak collector brought me 
a specimen of Dendrophis with tlie assertion that he liad 

witnessed its flight ” from a tree; the story of this quite inde¬ 
pendent witness was to the effect tliat he had seen the snake 
shoot out from a tree and fall at an oblique angle to the ground, 
its body being held straight during the fall. This species also has 
the hinged ventral scales characteristic of the genus CIiTysopeleay 
blit whereas Chrysopelea belongs to the Opisthoglyplioiis group of 
Coliibiines, Dendrophis is one of the Aglypha; it is larger than 
either of the Clirysopekce. Experiments that were carried out 
with this species did. not prove so conclusive as those with 
C. ornatti,, but it was observed that if the snake was held up by 
the tip of the tail the.ventral sux-face of the body became concave 

16 * 
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ny the iii-drawiiig of the ventral scales, and it fell to the ground 
with the body rigidly held straight. TJendro 2 Ms formmm Eoie 
and BeMdrelaphis eaiidolhieatus Gray also have hinged ventral 
scales, but it lias never been reported to me that either of tliese 
species fiew,” nor, indeed, can I claim to have satisfactorily^ 
established the “ flight” of I), 2 ')iotus', but it is certainly worthy of 
note that an independent witness should asseit it of a species 
equipped with the same mechanism for a parachute flight as the 
tavo specieKS of GJirysopelea. 


March 20, 1906. 

Dr. Henry WoomvARi), F.R.S., Vice-Presitlexit, 
in the Chair. 

The Secretary I'ead the following I'eport on the additions tluit 
had been made to the Society’s Menagerie in February 1906 :— 

The i-egistei'ed additions to the Society’s Menagerie during the 
month of Februaiy w^ere 112 in number. Of these 33 were 
s icq aired by presentation, 15 by purchase, 48 were received on 
deposit, and 16 in exchange. The total number of depaitiires 
during the same period, by death and removals, was 197. 

Amongst the additions special attention may be directed to :— 

Three Red-handed Tainariiis [Midas rufimanus) from Surinam, 
deposited on Feb. 3rd. 

A Jaguar (Fells onca), cf 5 from South America., pui*ehased on 
Feb. 22 nd. 

A Xing Parrot (Aprosmickos cyano 2 )ygms), d , from Australia, 
presented by Miss Jessie Capes on Feb. 16th. 

A Masked Parrakeet (Pyrrhidopsis per sonata) finrn the Fiji 
Islands, purchased on Feb. 1st. 

A Red-throated Laughing-Thrush (lanihocinda rufiyalarls) 
from British India, presented by Mr. R, Phillip|’).s on Fel). 8 tli. 
Hew to the Collection. 


The Secretary exhibited a paper cutting representing tlie print 
of the fore foot of a very large wild Indian Elephant. The 
measurement was sixty-six inches in circumference, anil laid been 
taken by Mr. C. A. Sherring, Deputy Commissioner at Aim ora, 
India. Mr. Sherring believed that the measurement wns a 
“record” and inferred that the Elephant, wdiich was desci‘ibe<l as 
enormous and had been seen by several persons, stood 1 i feet high 
at the withers. The Secretary mentioned that'in the ^Records 
of Big Game,’ published, by Mr. Rowland Ward, one larger 
ineasurement had been given, that of a foot-circumference of 
674 inches taken from, a living Elephant under charge of 
Lieut.-Col. G. W. Hanson. 


The Secretary also exhibited, on behalf of Mr. John Bowes, 
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F.Z.S., a tootli of tlie Mammoth from the sand in the estuary of 
the East Swale^ about three miles w^est of Herne Bay. 

^Br. Walter Hiclcl, F-Z.S., exhibited lantern-slides of sections 
of the skin from the palmar a.nd plantar sni'faces of Maanmals, 
Upwards of 70 species had been examined, and the present series 
comprised 6 Marsupials, 3 Bodents, 10 Carnivores, and 17 Primates. 
These groups presented certain common, features as regards the 
papillary ridges and the papillary layers of the coriiiiii, which two 
structures were shown to be closely related in their vaiieties. 

Mr. Oldheld Thomas, P.R.S., F.Z.B., exhibited a skull of a Bear 
from the Shan States which had been sent to him by Dr. A. 
Alcock, F.R.S., Superintendent of the India Museum, Calcutta. 
The Bear had lived for a short time in the possession of the late 
Mr. Rutledge, a live-animal dealer, wAo had on its death pre¬ 
sented it to the Indian Museum, No Bear had previously been 
recorded from this part of Asia. The animal proved to be a 
iiieml)er of the arctos group, and appeared to be most nearly 

allied to the U. a. ^e^soe?isis Lydekker, of Hokkaido, the northern 
island of Japan, but evidently represented a different form. 

It was proposed to be called 

Ursus arctos shanorum Tiros. 

Abstr. P. Z. S. 1906, p. 17 (March 27th). 

Size small. General colour dark brown, the hairs of the sides 
tipped with grey; an ill-deffneii darker line down the centre of 
the back. 

Text-fig. 58. 



Skull (text-figs. 58, 59«) of the peculiar long, narrow, and 
vaulted shape of that of U. a, 2f6Soe7isis, but very much smaller 
than ill that animal. Nasals abruptly and strongly narrowing 
in' their posterior half. Breadth across postorbital processes 
unusually small. Palate narrow. Premaxillffi not extending back 
to the level of the bacdc of the■ canines. 
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Teeth peeiiliai'ly sliort a.DcI hroa.d in outline. very liroaAl 
and heavy, nearly as hroad as long, with low eiisps and a, low 
bimtl interiml lohe. Mt ra.tlier slioi*ter, and yot a.ctiially ])ro:ider, 
tlian ill the type of yesoeims. Lower teeth similarly hota-der 
througlioiit, tlie last molar quite unusually broad and sqirire in 
shape, not narrowing beliiiid (see text-fig. 59 h). 


Text-fig. 59. 



Dimensions of the typiejil skull:— 

Basal length 295 mm .; zygomatic breadth IG2; length of nasals 
82; interorbital breadtlx 59; breadth aeross postedlital esses 
87; intertemporal breadth 62; breadth of Inn-in-easo 95 ;'' ni!istoid 
breadth 141; palate length 169, 

gtTeetli: p‘ 17 X15; m' 22 X18; 35 x 19 ; p,, 14x7; ui. 23 

Xll'5; in, 25x16-5; m, 20x17-6. 

Shan States. 

Subadult male. B.M. no. 6.3.16.1. 

This Bear differed from the Hokkaido Bear, wlrkdi appeared to 
be its nearest ally, by its much smaller size and by the maa‘ked 
differences in the shape of the teeth above detailed. 

By the kindness of the Trustees of the Indian Museum, the 
typical specimen of this interesting Bear had been ceded in 
•exchange to the British Museum, 
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Mr. Ft'. E. exhibited And made remarks upon tlie 

following specimens, illnstrating anomalies ami variations in tlie 
teetli of certain animals:— 

(1) 81rall of a Monkey {fJe/rcopithecas paias) (text-fig. 60) show¬ 
ing siiperniimei'.aiy premolars fixed in tlie body of the maxilla and 

Text-fig. 60. 
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of tlie lowei* ja.w respectively, an nncoinmoii variation in tlie 
eruption of siipeiiiiinieraiy teeth. 

(2) Portion of tlie vsknll of a Ka.l)1ht and skull of a Mouse sliowirig' 
curved and elongated incisors, due to the fact that theses incisors 
had never met at their cutting-edges, 

(3) Skull of a, Borzoi Hound in ivliich the second left preinolnr 
had a single fang and the last right permanent molar ha,(l a- double 
fang, both conditions being unusual. 

(4) Lower incisor teeth of a Cow and of a Hoi’se, si lowing 
irregular growth due to injuiies to the s}uiiphysis oi' union of the 
lower jaw. 

(5) Skull of a Chacma Baboon {Cynoceplialusporcarius) showing 
displacement of the left upper incisors, due to an injury causing 
necrosis of the pi*emn-xilL‘i. 

(6) Lower jaw of a Highland Bam sliowing superniiToeraiy 
last molai'S on eacb side, and lower jaw of a Tlijir {IfewMragus 
jemlaioiu) showing oveigrown and elongated molju-s, due to 
necrosis in the uppei* jaw and loss of the corresponding tooth. 


The following papers were read:— 

1. Note on Deaths occurring in the Society’s (xard(u)s 
during 1905, By C. G. Seligmank, M.B., 

[Received March 19,1906.] 

Ill the annexed table will be found the causes of death, so far 
as they could be discovered, of 296 mammals and 218 birds which 
died in the Society’s Gardens and which were submitted to |)ost- 
inortem examination during the year 1905. In those inaiumals 
and birds no cause of death was found in 28 and 36 instances 
respectively, 

A few words are necessary as to thc^ method of cl‘issi:{!{‘a.ti(>n 
adopted in the table. In the first five sections the conditions 
specified are classified patliologically according to tins anatomicnl 
nature of the lesion produced. This arra-ngemont is <li?{uirt<ed 
from in Section TI,, wdiere, under the heading cerel>ral tumour, 
are given two cases wliich logically lielong elsowhero, but w'hich 
are included ^here, since pressure on the braiii pnxliiced t:h(,{ 
symptoms which caused death. In one of tliese cases tlie pressure 
was due to hydatid cysts, in the other to tlie growth of wimt 
was perhaps a Streptothrix. Under parasites ai'e included only 
those cases in which it ajipeared that death was directly bi^ouglit 
about by pressure and consecpient exhaustion due to the presence 
of the parasite, which in every case given under this hea,ding was 
an hydatid. 'Many other animals had parasites of'one sort or 
aiiother which appeared to have exerted little or no patliological 
influence; , The ninth heading includes a number of birds, wdiieh 
it ^ appeared probable, their companions had killed or'severely 
injured, 
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I do not propose to discuss hei*e tlie deaths from tiiherciilosis 
and enteritis among monlceys and birds; the figures given in the 
appended table are sufficiently striking, an<l point to the necessity 
of increased effort to diminish these diseases. 

Fina-liy, attention may be dii‘ected to the following points ot 
special pathological interest:— 

i. The rarity of new growths, of which but two instances 

occurred, viz., an epithelioma in a Puma, and a columnar" 
celled adenoma in a Monkey. 

ii. The occurrence, in the ease of the Slieep with “cerebral 

tumour ” caused by hydatids, of pex’foration of tlie vault 
of the skull, due to intracranial pressure with the absence 
of optic neuritis of such a degree as to be detected on 
careful examination of the back of eye with a liami-leiis. 
Attention may also be directed to the absence of any 
marked limb-weakness in this case until very shortly 
before death. 

iii. The existence in the Gardens of a chronic disease in birds, 

mycosis, with well-ma.rked post-mortem signs due to 
invasion of the tissues by a mould, Aspergillus fmnigaius. 


2. A Monograph of the Coleoptera ot the Genus Soiobius 
Schh. (Curciilionidae). By Guy A. K. Marshall, 
F.Z.S. 

[Received Hecemter 8,1905.] 

(Plates XYIII. XIX/^) 

The genus Sciobius was estahlislied by Schdiiherr in 1826 
(Bisp. Metli. p. 197) for the reception of Ouroidio tottus Sparrm. 
and €, pidkos Sparrm. 

In TB34 Gyllenhal described two species, grisem timlpormUm, 
the latter, however, being merely the $ of ioUus, '.In 184S 
Boheman published descriptions of eleven more species, prin¬ 
cipally from the collections of 'IMge and of Ecldon Zeyher; 
adding yet anotiier in 1845 from Wahlberg’s collectioii. Of 
the iormer, series, three forms must be regarded as synonyms. 
.In '1862'WoIIastori' described a single species, paivmms^ taken 
by Welwitsch in Angola, but it is'doubtful whether the insect 
"has.been rightly iimluded in this' genus. In 1871 Mhr®iis 
added six more species to the list, all of which had been captured 
by the distinguished Swedish explorer, Wahlberg. '' .. 

The prepn't. paper 'contains descriptions of no less, than twmty-, 
;'':two:'additional npecies,'which' mush provisionally he'regarddcl'as 
new; thus giving a total of forty species exclusive of Wollaston^s 
- doubtful insect. ■ . 
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Tiiree otiier species have been erroneously {iserilted to this 
genus, namely:— 

(1) B, suh7iodosus WoE. (Ann. Nat. Hist. (3) ix. 1869, p. 416). 
The insect was described from St. Helena., and I liave examined 
the t}^es in the Wollaston collection in the British Museum. The 
species is clearly identical with Fhhjctmus callmiis Boil., which is 
a, common vineyard and gai-den pest in many pjarts of Cape 
Colony, and it is probable that it wa=s accidentally imported 
thence to Bt. Helena. 

(2) /S’, geniculatus Fst., which has proved to be identical with 
^'dlteuies albicmcUis Fst. {vide Stett. ent. Zeit. p. 70), 

(3) S. mus Fst. Through the kindness of Dr. Waltlier Horn, 
I possess two examples of this species from the Ukaini Mts., 
in German East Africa. They certainly do not belong to the 
genus Sciohim^ nor even to Lacordaire^s tribe of Otioriiyncbides 
■\Tais,” owing to the enclosed corbels of their posterior tibiae. 
The species is railly refei’aMe to the tribe Oosoinides, and agrees 
extremely well with both the description and figure of Sphngodes 
margaritaceiiB Gerst. (v. d. Decken^s Beisen, Glied. .p. 226, t. xi. 
f. 6), with which it is probably synonymous. 

From all other genera of the Otiorhynchiine (except Oalyptops 
and PMycthivs) Sclohius may be distinguished by the following 
eornliination of characters:—the metasteriiimi is very short; the 
three intermediate segments of the abdomen are siibequal in 
length; the corbels of the posterior tibhe are entholy open; the 
ta,i*sal claws are quite free ; and the second joint of the fuiiicle 
is ahvays longer, and usually much longer, than the first. 

Phlyciimm Schh., wdiich contains but a single species, callosus 
-Boh., may be readily distinguished owing to its having the apex 
of the rostrum entire (whereas in Sciohms it is deepl}" incised), 
a.nd also by its very prominent eyes, which are in the form.' of 
obtuse cones directed backwards, while their facetting is distinctly 
coarser than in Sciohms. On the other hand, Ccdyptops Sehh, is 
much more closely allied to the latter genus, and indeed the only 
distinctive character would appear to be the two elevations on 
the foi’ehead above tlie eyes. I have not had an opportunity of 
examining the unique species, C.grmiosm Bob., ]3ut judging from 
the desci*iption and fiom La,coi*daire’s figure, it evidently pi-eseiits 
41 great affinity to some of the larger ScioMij which, inoi^eover, in 
several instances show distinct traces of the siipra-oeiilar ele¬ 
vations. It is therefore not impossible that the genus may liave 
to be incorporated with Sciohms. 

■" Certain species of the genus Systates Gerst. and Isamris Thom, 
fii’esent a superficial resemblance to some of the more slender' 
ASciohli^ while Miiophorm , Gerst. recalls the more ^rotuml specfies. 
But all these three genera may be differentiated by then* tarsal 
claws which are connsi-te (at the base only), and by their antenna, 
in which theffrst two pints of the lumcle, are eith'er;^ual or the 
first is longer than the second.' ' 

:';'Tf we'excludeWoll.^ the genus Soidbim m hen^e 
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defined is restricted to the extra-tropical portions of So nth-ea,si: 
Africa., including the Transva,al, Ziihila.iid, ISTataij Ora.ngc^ Eiver 
Colony and Cape Colony east of about 25"^ E. Long, The tollowing 
table will give an idea of the relative distribution of tlie s]) 0 (*i(‘s 
as at present Icnown 


Species. 


Oipe. i Natal, j Zululand. j TvansvaaL; O.K.C. 


graiiosiis . 

cultratus . 

ciiiereus . 

obesns . 

dealbatiis . 

cognatus . 

opuliniis . 

impressu'ollis 

brevicollis. 

Ibstvigienllis ... 

oiiuili . 

grain peiui is 
plainpeiiiii'S ... 

lateralis . 

teniiiconiis ... 

latipeiinis. 

aciciilatifroiis 

barkei’i . 

scapularis. 

gris0u.s . 

piillus . 

polliiiosiis. 


spatulatns .. 

p«5i‘mgucji . 

vidiius . 

. ;; 


* i 

1 

; 

pomlo . 

tottiis . 

.'•1 ' 


iiiiiricatns . 1 # 

aiigustiis . 1 . .. . 

panzaiius . ! . 

sclirniilaiKU . ' 

vii’iilis . ; . . . 

nanus . I ■ I 

prasinus . ' . c;: 

vittatiis . ! .. i ' 


. i 

1 

1 

i 

] ; 

O’t i 1 

! 1 

1 i 

i i 

arrows ..... i ;}r; 

liorni . . * 

wablbcrgi . ! .. i -x* 

sqmminlosns . j ! 5 & 


Totals . ! 17 ■ 20 

t) 

7 1 j 


The predominance of Natal in point of species is donlitless dn.e 
to the fact that the Colony has been much better worked, as a 
whole, than the other areas. When the fauna of the Transkei 
and Pondoland is better known, it will probably be found that tiie 
genus attains its greatest development in Cape Colony. Similarly 
Zululand and the Transvaal will certainly yield many additional 
forms. Owing to the large tracts of treeless country in the 
Orange River Colony the' genus is not 'likely to be well represented 
there; and although Br. H. Brauns has kindly sent me a number 
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of Curciilioiiidsa from botli Bothaville ami Hoopsta-d. tilere was 
not a single JSoiohius among tliein. 

Of tlie comparatively few species witli whose liahits i am 
acquainted, the mfijority feed on low trees and sliruhs; and on 
the Natal coast brevicollis and histrigicoUis are among the 
commonest beetles to be obtained by general beating. On the 
other hand, the smallest species, and those with a. piodoiiiiiiance 
of bright green coloiuiiig, appear to prefer herbaceous plants and 
are generally obtained vuth the sweeping-net. 

Tlie general type of colouring is black or reddish brown varie¬ 
gated with grey, whitish or yellowish scaling,wJiieh has a fairly 
constant tendency to form a denser lateral stripe, often accompanie<l 
l)y a transverse band across the summit of the elytral declivity. 
In only a few instances are bright colours to be found, and then 
they are of a green or golden-green hue. There can be little 
doubt that in every case the colouring of these insects will be 
found to have a simple procrj’ptic significance. 

There is a well-marked sexual dimorpliisiii in man}' of the 
species, so that in one or two cases the sexes have been described 
as distinct forms. But these sexual characters are often very 
different in the various species, and the only one wdiicli is constant 
throughout the genus (or, rather, throughout the 24- species of 
which both sexes are known) is the form of the last abdominal 
segment. This is always more acuminate in the 5 
usually slightly convex in the middle; whereas in the d it is more 
broadly rounded apically and proportionately more transverse, anti 
genei'ally there is a more or less shalloAv central impression. 
Another common character is the greater curvature of the tibisc, 
especially the anterior pair, in the d . But in the case of ohesm, 
dealbatics^ opalinus^ polUnosifM^ and marglnatus, the tibim are 
practically similar in the two sexes. In a few species, such as 
hremcollis^ grcmos'us, and pondo, this distinction is specialty well- 
marked, the tibia3 of the d being also bimder and noticeably 
compressed. In the great majority of instances, however, the 
difference is comparatively slight. Ilorni j)i‘esents a special 
feature in that the anterior tibite of the d are <listinetty sinuate 
iiitemally. Another striking sexual character is to be found in 
the rostrum, in which the gena? of the d are occasionally produced 
into long, recimved, horn-like pi’ocesses. But this is only the 
case witli granosm and citWatus, In MstrigiQoUis and dealbatus 
there is a similar production, only to a much less extent, and the 
process is not recurved. In cimrem, scapidaris, griseus, and 
•idiridis the geiise are only slightly more dilated in the d than in 
•the y ; whereas in the remaining 16 species the sexes do not 
differ in this respect. As a rule,, the shape of the protliorax is 
similar in the two sexes, but in brevicollis, histrigicollis, harkeri, 
‘niargifiatus, pondo, and tottus this segment is distinctly shoiter 
and more transverse in the 2 ; in granosm its sides are, more 
strongly rounded in the d ; while in cultraius the central portion 
is inoi‘e elevated and smoother in the 2 than in the d . In the 
majority of species the shape of the elytra varies considera.bly in 
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relation to sex, but in civereus, dealhalits^ eognatm, opdhiifs^ prasi- 
nus^ aii4'l vmhlhergi there is practically no difference; while in. (dmsitn. 
scapular ip and hor'nl the distinction is coinpara.ti'\'C‘lj 

llic^ present revision luis only been rta'ulered possibiv'. by tlio 
geiiei'ous assistance aiforded uio by many friend.s. To the irriisti'es 
of tlie -Ihitish. Museum 1 a.in much indebted for their Idially 
permitting me to liring out to Africa practically the whole of tiic 
material contained in the bTational Collection ; and iiiy tlianks ai'o 
particularly due to Mr. G. J. Anwv of tl'urt Institution for much 
valuable assistance, especiaby in supervising tlic drawdiig of tbe 
insects and correcting the proofs of this paper. My^ friend Prof. 
]3r. Bjostedt of StocTdioim was good enough to ieral me typical 
examples of no less tluin 19 species descriloeil hy the old Swerlish 
aiitlioiS, thus iiinneiisely facilitating the lalsoiirof identilication 
and ensuring more accurate <leteriuination. Dr. I). Bharp ot 
,Cainbridg(3, Ih.'of, Poulton of Oxford, Mr. Pcringiie}' of Ga.pe 
Town, and Dr. Bchdiiland of GraJannstown, all generous]}' placed 
at my disposal tlie wliole of the examples of this genus rvhicb 
were to be found in tlie collections of wdiich they ar(3 respectively 
in charge. My fellow-collectors in South Africa,, Ma’. 0. N. Barker 
and Father O’Neil, have kindly contributed to my needs in their 
usual open-handed manner; while my good friend Dr. W. Horn 
of Berlin has most liberally procured for me ijiiite a I’eniarkabh^ 
number of new and rare sj^ecies, two of which I have not seen 
in any other collection. 

The following synoptic Table, despite its many sliorteoniings, 
will probably render identification soniewliat easiei*. 


B‘peolerum< Couspecti^s •'a 


1. (33.) 

2. (19.) 

3. (6.) 

4. (5.) 

a. (4.) 


(3.) 

7. (10.) 

8. (9.) 

§. ( 8 .) 

10. (7.) 

11. (14) 

12. (13.) 

13. (12.) 


Prothorax hasi utviuauo fovea elouguta uut rotuudalii 
evidonter iinpressus. 

Funiculi articulus tertius j^rimo iiou, aut vix, loi),i’'ior. 

Gwue procos.su recurvo valde prodiuitii*. 

Elytra late ovata, liimieriK rotiuulatis, protlsorax Uiiiaalito’ 
j^nuHulatxiR; autcuiujehrevioroSjckviiovata. 1. Falir, 

Elytra aug’UKte ovata, Immeiis valde ohliquiK; flroHiorax 
medio obsolete jjWannlaiUH; aiitemue lougi(»reH,clHVii valtle 
eloiiAUta et acuminata . 2. B. sp. uov., d' * 

Geiue nou rucurvo-productie, 

Genu! acute aug:u!uriter dilatatu'. 

Majoi- (91-lO.i mm.), tliorace apice constricto. 

3. B, cimnxiWi s|), uov, 

Minor (7-8 mm.), tlioruce apice mm constricto. 

6. B. detdhatm Ib'llu*. 

Geme rotuudatie aut obtuse aug:ulatie. 

Antenum longiores, fimicuH arfciciiH torminules cvidoater 
longiores quam latiores. 

Elytra late ovata, liumeris mtundati.s, prothorax et elytra, 
uudique a‘qua!iter gi-auulata . 1 . B. grmmm Ifahr. ?. 

Elytra aiiguste ovata, Jmnieris valde obliquis ; ju'ethoras 
medio parum elevahis ibique obsolete gramilatus; 
elytra retro obsolete graimlata .. 2 . B, cnUrafm, sp, iiov., $ , 


« It must be noted that two species with which I am acquainted, viz. B, Jateralis 
Boh, Boh., m-enot included in this Key, owing to the fact timt 

several of the diagnostic characters here utilised are not mentioned in Bohomank 
descriptions. ■ , ' 
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14. (11.) 

15. (16.) 

16. (15.) 

17. (18.) 

18. (17.) 

19. (2.) 

20. (23.) 
21 . ( 22 .) 

22 . ( 21 .) 

23. (20.) 

24. (25.) 

25. (24.) 

26. (29.) 

27. (28.) 

28. (27.) 

29. (26.) 

30. (31.) 

31. (30.) 

32. (1.) 

33. (50.) 

34. (49.) 

35. (30.) 

36. (35.) 

37. (38.) 


38. (37.) 

39. (48.) 

40. (4-5.) 

41. (4:i) 

42. (43.) 

43. (42.) 


44. (41.) 
4*5. (40.) 


Aiitenmc comparato breves et validie, funiculi artieiili 
termiiuiles non, ant perparum, longiores quam Uitiores. 

Major (10-12 ^ mnn), seapo HiFnoylindrico; interstitiis 
elytrorum latis, siibplaiiis, omnino bevibus. 

4. S. ohesns, s]'). nov. 

Miinn* (5-7 iiiin.), seapo compresso; interstitiis angustis 
eb coiivosis, aiit tuberculatis. 

Fuseo-cinereo-squaniosus, elytris inni tuberculatis, seapo 
niargine anteriore forfciter eurvato . 6. iS*. cognntus, sp. iiov. 

Yiridi-o])alino-squainosns, elytri.s tnberculis clepressis et 
rotniiclatis parce adspersis, seapo ante taiitum leviter 
eurvato . 7. >8. opalimts, sp, iiov. 

Funiculi articulus tertius priino evidenter longior. 

Funiculi articulus tertius quarto evidenter longior. 

Prothorax ante fortiter angustatus, lateribus pone inediuiu 
abrupte angulatis . S. S. impressieollis Boh. 

Protliorax ante nonnihil angustatus, laterilius leviter 
rotundatis . 9, S. hreviaoIUs'FFiliw 

Funiculi articulus tertius quarto non, aut perpaniin, 
longior. 

GeiiiB evidenter diiatatse et angulariter i3roduct‘<E, prtucipue 
in . 10. S. histrigicollis Boh. 

Gemti nun, aut vi.Xj dilatatic. 

Protliorax vakle transversus, longitudine dupio latior; 
ininores (4-^-6 mm.). 

Elytra baud granulata, omnino Isevia; prothorax anterius 
inodice augiistatus; scapus iatus, compressus et ad apieein 
gradathn dilatatus. 11. S. oneili^ sp. nov. 

Elytra lateribus graniilatis (minus evidenter in ^); pro¬ 
thorax anterius valdc angustatus; scapus angustior, siih- 
coiiiprossiis, nonnihil abrupte clavatus . 12. 8, gruni^ennis Boh. 

Protliorax modice transversus, dimidio latitudinis' longior; 
inajores (Tg-10 mm.). 

Scapus tenuissimus, non compressus, abrupte clavatus; 
protboracis foveic kterales parva*, rotuiidatjy et minus 
X^i’kuudjJD... 15. 8. teniticurms^ sp. nov. 

Scapus Iatus, compressus, gradatim dilatatus; protliorax 
utriiique profinide et loiigitudinaliter inipressus. 

13. 8. ‘planipenu'iS^ sp. nov. 

Protliorax ad latera non, aut vix, impressus. 

Funiculi articulus tertius prime mauifeste longior. 

Scapus numquam fusiformis nec supra carinatus. 

Elytroruiii sutura evidenter elevata, interstitio secundo 
antice fortiter dilatato et siibdopresso... 16. 8, latipenn 'is Fabr. 

Elytrpriini sutura non elevata. 

liostfum a basi ad aihceni gradatim angustatum; elytronim 
illfcerstitium secundum versus basin dilatatum et stria 
secunda sinuata (pracipue in ?); frons subtiliter 
aciculata. .. 18. 8. harkerl, sp. nov, 

Hostrain xuiralldum aut apice leviter dilatatum; stria 
secinida versus basin non sinuata, aut aliter cum iionte 
evidenter stinolata. 

Elytra basi baud constricta, angulis externis non tuberculato- 
lirodiictis. 

Scapus Iatus, evidenter compressus et versus apicem fere 
paraUelus. 

Elytra ovata, ante medium latiora, apice subacuminata. 

XVotliorax ad latera utriuque leviter .subdepressus, ibiqiie 
paliido-squaniosiis, in dorso granulis depressis adspersus, 
lateribus leviter rotundatis nec subangulatis. 

19. B. smimiarls Bob. 

Protliorax ad latera baud doprossus, in dorso coriaceus nec 
granulatus, lateribus prope basin subangulatis. 

17. 8. aeioulatifrons Boh. 

Elytra globosa aut subglobosa, in medio latiora, apice late 
rotundata... 20. ^ iS. G 5 d. 

Scapus angustior, non, aut vix, compressus, apice evidenter 
clavatus. 
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40. (4*7.) 'i Elytra Iatis.smie ovata, retrorsiim lato rotuiidata; tuvsoniin 
I articiiius primus tertio evidenter augustior, seciiiido et 
I tertio simiil simiptis brevior. 31. S. •pidliis J^parrm. 

47. (40.) ^ El 3 'trii augnste ovata, retrorsum subacumiuata; tarsorum 

I artieulus primus tertio baud augustior, seciiiKlo et tertio 
I siiiiul sauiptis loiigitudiue mqualis . 32, iSt polJmotftis Eiilir. 

48. (39.) I Elytra basi eoiistrieta, augiili.s extends plus miimsvc 

tuberculato-productis... 23. pS'. mayghiatns Faiir, 

49. (34.) Bcapus latis.siuius, fusiibruds, supra medio evidenter 

eurinatus . 24. S. spatidatus, sjj. iiov. 

50. (33.) Eiinieuli artieulus tertius primo non, aut vix, loiigior. 

51. (78.) Oculi laterales, distaiites, promiiiuli aut saltern evidenter 

convexi. 

52. (75.) Protiiorax medio non canaliculatiis, interstitia elytrorinn 

aapie elevata. 

53. (72.) Tibiie posteriores interne baud crenulatan 

54. (67.) Corpus non nietallieo-viridi-squaino.suin. ^ 

55. (58.) i Elytra fascia pallida transvorsa pone inedimn ornata. 

50, (57.) ! El^'tra retro subaemninata, ad latera pallide suli)liureu- 
: sfiuamosa, basi protborace ]>aullo latiora, angulis externis 

Icviter prondnulis et subrectangulis ... 25. 8. periiuftwj/l, sp. nov. 

57. (56.) El\'tra retro late rotundata, undi(iue cinereo-siiutiniosa, basi 

])rotboracuvix latiora, buinerisrotiindatis. 31, 8. panzanm, sp. nov. 

58. (55.) i Elytra iiiunquain transversiiii fa.sciata. 

59. (GO.) I Elytra pone medium latiora, ai>ice late rotuiidata, si superne 

1 inspecta . 26. 8. vidims, sp. nov. 

60. (59.) Elytra ante niedimn aut in medio ipso latiora, apice sub- 

acuminata. 

61. (64.) Elytrorum interstitia grauiilata. 

02. (63.) Funiculi artieulus tertius quarto uianile.ste longior, elytra 
setispallidis lougis suberectisadspersa; major (11-12 mm.). 

27. 8. pondoi •'^P* 

63. (62.) ! Funiculi artieulus tertius quarto non longior, elytra setulis 
I minutis depressis, retrorsum tantummodo persi>iciendis, 

j adspersa ; minor (8-lU inm.) . 28. 8. tottm Sparnn. 

04 (61.) j Elytrorum interstitia baud granulata, omniiio bevia. 

65. (60.) i Elytra elongiita et angustata, dense olivaceo-cinereo-squamu- 

; iosa, baseos angulis externis prominulis et subrectangulis. 

3U, 8, sp. nov. 

66. (65.) j Elytra late ovata, onmino denudata, Imnieris rotimdatis. 

I 32. 8. solimUtmli, sp. nov. 

67. (54.) ; Corpus aiqualitei* inetallico-viridi- aut aureo-viridi-stpui- 

i mosum. 

68. (69.) I Geme angukta^ et productie. 33, B. ‘rnrhUs, sp. nov. 

69. (68.) i Gen® baud product®. 

70. (71.) j llostri carin® exteriores evidentt‘S; elytrabrevior!t,,luta, olduse 

I ovata; ]jrotlionixlongitudincduplolatior- 34. S.iKmm, sp. nov, 

71. (70) I Rostri carin® uxteriores obsolesccnte.s; elytra longiora, apico 

I subaemninata; imitborax dimidio latitiidini.s longior. 

35, B, praifilmta, sp, }w\\ 

72. (53.) Tibia; posteriores interne evidenter crenulatie. 

73. (74.) Elytra convexa, ante medium altioni (a lat{;rL‘ inspecta)? 

interstitiis alterni.s cinereo- et Immneo-scpiarnosis, dorso 
baud setulosis^... 30. B. mtlnfiiSf sp. nov. 

74. (73.) Elytra clorso antice depbuuita, long® pom; medium nlfciora, 

brunneo-squamuIoHa ot fascia c<numuni pallida angulata 
pone medium ornata, dor.so setuHs brevibus erectis' parce 
adspersa . 37. B, (rrmwi, sp. nov. 

75. (52.) Protiiorax evidenter sed minus profmide canaliculatiis; 

elytm interstitiis aliquis altioribus, saltern prope basin. 

76. (77.) Funiculi artieulus primus tertio non longior; elytrorum 

interstitia alfcerna altiora (minus evidenter in ?) sed 

baud earinata . 38. /S. Jiomi, sp* nov. 

777 (76.) Funiculi artieulus primus tertio multo longior; interstitia 
2,3,4 et 7 earinata, 5 et 8 tantuin prope basin, 6 tantum 

prope apicein, earinata . 39. B.tmhlheryi Bob. 

78. (51.) Oculi fortiter depressi, inagis approximate et subdorsales. 

: '40. S* syuamtdosus- Rob. 
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1. FiciOBirs ciRAKosus Falii\ 

(jrciviosibs Falir. (Efv. K. Yet.-A.k. Foiii. 187Ij p. 27. 

Long. 10--13. la.t. 5-6| nnii. 

Head twice as broad a,8 its length, with scattei*ed j^niictiiation 
and sparse yellow scaling; forehead with an ili-defined central 
iiiipression and a slight tubercular elevation above the eyes, wiiicli 
tii-e very prominent. Rost7nmh longer than I'jroad, as long as pro- 
Thorax, tilcarinate dorsally, and witli a short latei'al cariiia, just in 
front of eye; genre produced in o h'^to a long (1-4 mm.) re- 
tnirved horn-lihe process, roniided and only slightly prominent in 
$ ; Tipper surface with irregular sliallow punctuation and dense 
ochreous scaling. Antemim moderately long, piceous, iiTegularly 
aciciilate and with fine pale pubescence; scape compressed and 
gently ciii-ved, third joint of fiinicie scarcely longer than first. 
F'rotliO'mx very transverse, sides strongly rounded, es 2 :)ecially in 
the d, broadest about middle, base truncate, apex narrow^er and 
slightly sinuate, with a faint constriction and an impressed trans¬ 
verse line close to the margin ; upper surface convex, but flattened 
in the median ]3asal ai‘ea and faiily closely covererl w’ith smootli 
depi'essed tubei'cles; the interstices are thinly clothed with ochreous 
scales, and there is a short curved Literal impression on each side 
near the lease. Ehjtra leroadly ovate, shoulders oblicpiely roiiiided, 
sides amp]iated, broadest near base; upper surface convex in 
siilidepressed in d ; with shallow" stiiie containing row"S of distinct 
separated granules; the intervals with rowTS of low rounded 
tubercles, wiiich are absent on the inflexe<l margins, the strim 
thei*e being also simply punctate; colour black or piceous browm., 
granules and tubercles bare and shiny, the interstices with thin 
yellowisli scaling. Legs stout, tliicker in the d ? black or piceous 
brown, finely aciculate and vsnarsely punctured, with yellowisli 
scales and sette w"liich are dense near the apex of femora.; tlie 
anterior pairs of tilike iiroader and more strongly curved in 
the d. 

Types S 2 hi the Btockliolm Museum. 

XATAE: Upper Toiigaat E.. (62 i\L Barker)^ Estcourt {G. A . 76. J/,), 
Diirliaii (A, 7). JllUar), Maritzburg [8. A. Mils.]. Zululaxb : 
Sshowe [S.A. Mus.]. 

It is evident from his description that Frdirreiis took the d 
<jt* this s]>C‘cies for the 2 > both sexes being i*epreseiited in 
Walillierg’s series, It is curious that he makes no reference to 
the striking horn-like rostral processes of the d > which distinguisli 
it from a.11 other species of the genus except B. cidtratm, 

2. SciOBius cuLTEATUs, sp. nov. (Plate XYIII. fig. 1.) 

Long. lat. 4^--5| mm. 

Head strongly transverse, finely aciculate and with rather thin 
grey scaling; forehead finely plicate, with no distinct impressions ; 
eyes proiiiineiit. Rostrum distinctly longer than its wiiltli at 
base; in the d the sides are somewhat narrowed £i*oni the base to 
about middle, and the genee are produced into broad but. sharp 
PROO, ZooE. Soc.-~1906, Yol. I. Xo. XYII. ' ^' 17 
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sickle-sliapjfid processes ; in the $ t!ie sides are si:i]>})ju*5ii]el ])aw\llT 
and tlie j< 4 'erae are only moderately ajid roundly dilated ; iipi»ei‘ 
surface iiiipressed, tricarinote, tlio outer cariire pandltd iVoni hase 
to beyoiid middle, tkeiice wide!}' di\-erginj^*, an additioiail slioit 
curved carina in limit ox 0 }'es ; jmnctiiiatitai an<1 scaling an on the 
head, the central carina. hai-e. A'ldmiao' comparai-iA'cl}'' long find! 
slender, piceoiis, with hne grey ]>u])c*scenc.o; scfjpe ilfir'fiiiN sliglitly 
compressed and distinctly curved; first joint of fuiiicio ahout 
as long as tliii'd, the siditenninal joints elongate. FroiAorm' 
moderately transverse, base gently I'fisiiinate, sides not inucli 
rounded, bi-oadcst liefore middle, 'with a. .shfilloxv Cfonstrictioii near 
apex, which is truncate ami naritnver thfin the Ijase; upjier sur¬ 
face convex, 'with scattered ixaiiided gxnnules, execjit idoiig a 
broad central space which is almost smooth, }.)nuctured and slightly- 
elevated, being in ore prominent in the $ thfin in the g; fi roundedi 
impression on each side nea.r ]>rase; coloui* piccoiis, tlu* grfinulos 
and the central ridge (in tlie $ ) Iffivo, the intei*sticos with gi*ey 
scaling. Elytra sulttrinica.te at bme, ova.te, more fienmimite {i])ically 
in the c?, so that the sides fippejir more rounded, tlutn in the 5 , 
])roadest v'ell before middle; Uippoi* smi’ace convex, with liroaxl 
stiiT containing shallow rugose punctuation, the intei'Vjils convex, 
more or less distinctly grannlate, often, snlirngose; colour pic.eons, 
with uniform gj'ey scaling, the iutervfils posterioiiy with rows o.i’ 
small grey sqiiaiiiiform setm. Zegs pieeousg)r ferrugiiieous, with 
the knees black, and witli line grey scaling; all the femoi'a more 
strongly clavate in the S than in the $, and the tibixe more 
strongly eina'ed, especially tlie anterior pairs. 

Tape, d in the Biitish Museum, 5 in the Oxford Miiseuni. 

Natal: Duihan (//. IF, EelU^larley), Pinetown |coll. 
Lr. A.. Iv* M.], Maritzburg [S.A. Mus.], Howiclc {0. E, Jhrker), 

Allied, to granosns Ffihr., but with nuicb jiarrower elydrii, -the 
obliquity of the shoulders being most noi.ieejible in tlie S ; the 
sides of the prothorax are also much less strongly rounded mm 
the lateral impressions deeper; in }>ei*fec*t specimens there is a 
small round wliitish, spot at the base of eacii elytron, 

3. Bctobius axEUEiTs, sp. nov. (PI,a,to XVI11. fig. 3,) 

Long. hit. h~-() mm. 

Head transverse, with c.mrvSe slaillow puiu‘tmiti<in wliich is 
hidden by dense grey sealing; forehead witlj a. central, impression 
and with a, slightly luised fold above the eyes, which, ure p,ron.rineiit. 
Eostrum. rather longer than broad, sides |kniliel to l)eyoml middle; 
genfB^ sharply and laterally produced in bcytli sexes, but more 
prominent in the S ; upper surface shallowly impressed, tri- 
, carinate, the outer carinte with a, strong outward 'curve towards 
apex ;, puiictnation rugose, but the "whole suiface covei^ed wit]..i 
dense scaling except the central carina, Aniennm moderately .long 
and thick, piceous, witfi dense grey pubescence ; scape sub- 
cylindrical, evenly curved and gradually clavate ; funicle with the 
first joint equal to the #drd, the subterminal joints coinparatively 
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short, sii]')eoiiietij. Protliorcc^j, strough” tiuiisYersy, siibtriincate at 
base, OTideiitly narrower and truncate a,t tlie apex, srlc-s iiotmncli 
rounded, broadest rather before niitldle and rlistinctly eonstriote*! 
close to a,pex ; upper >siiihice convex, set witli ratiiei* distant siiiab 
rounded granules, with a deep roiiinled lateral iinpi'ession crn each, 
side near the base and a trairsverse impressed line at the a]3ical 
constriction; colour piceous, the granules bare, the interstices witi i 
dense even gvey scaling. Elytra broadly ovate, of the same s]ia|>e 
ill the two sexes, subitruncate at base, sides rounded, broadest 
about middle; upper sui-face convex, the strije containing roAvs oi 
large shallow puiictures separated by small granules and more or 
less hidden b}^ the scaling, disappearing behind middle, wliere tlu' 
striae become deeper; the intervals i-atlier iiannug subeqiial in 
Avidtli, convex (more so posteriori}"), uneven owing to the presence 
of depressed obsolescent granules; colour piceous, covei‘ed with 
uniform gi'ey scaling. Legs stout, piceous, Avitli rather thin pale 
scaling, the anterior tibiie not cuiwed, but the internal apicfsl 
angle more produced in the o than in the $ , 

Type, cT in tlie British Museum, J in the Oxford Museum. 

Cape Coloxy: Kiiysna (IT. F, Purcell). Teaxseei: Keritani 
(llev. Dr. F. CL Kolhe). 

I am iiidelited to Dr. Walth.er Horn for six exam|}les of this 
species, but they are witliout exact locality, beine: mereiv labelled 
“ Gape.” 

This insect is very closely allied to 8. culirrMiis MsliL, of which 
it is probaldy the Gape Colony representative. It is, Iiowever, at 
larger and more robust insect and the elytra of the S are not 
acuminate posteriorly ; the dilated geme are not recurved in the 
d, they are sharp and not rounded in the $ ; the aiiteiime are a, 
little shelter and thicker ; the pi*othoi*ax is miieli moi*e tra-nsverse 
and entirely lacks the smooth raised central portion of cultraim ; 
the apical abdominal segment is much bmader and less acuminate 
in both sexes; finally, in eidtratus the anterior tibim of the o 
are distinctly cur’red on then* outer edge and the internal apical 
angle is sharp in both sexes, whereas in cimreus the outer edge of 
tlie anterior tibia? is straight and the internal angle is broadly and 
l)luntly produced in both sexes. 

4. ScroBius oBEsus, sp. BOV, (Plate XVIII. fig. 2.) 

Long. 10|-"12, lat. 5|-64 mm. 

Head strongly transverse, its lengtli rather less than lialf the 
breadth, black, finely aciculate and densely covered with grey or 
yellowish scaling Avith a metallic golden refiection ; forehead AAdt.Ii 
a deep longitudinal impression in the middle and a shallow one on 
each side of it; a distinct rounded projection aboAn the eyes, AAdiicli 
are prominent. Postrimi a little longer than the ividth, at base; 
gena? moderately dilated into a blunt angle, similar in the tAvo 
sexes; upper surface deeply excamte, Avith a smooth centml 
Carina, the, lateral carinse bisinuate in the (i,i3iic|iie) S , straight 
and convergent basally in the $, beyond these an additional 

17^ 
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sli(.)rfc basal cariiia ; piinctuatioii and scaling ns on t'!ie liea-tl, 

oa\Y tlie central cariiia bare of scales. Antamm aioiloi-iitcly long 
nud vSto lit, densely covered with golden yellow or gre}" scaling; 
scape only slightly cairved, snboylindrical, very gra,diia,lly tliie-kened 
froui])ase to apex; first joint of fnuicle rather longer than third, 
tile three sii])teriiiiaal joints as liroa-das long. Froihorax with it^s 
Avidth, 14 times its length, base triinctito, the sides gra.dually (Ulatoil 
from there to far beyond middle, suddenly constricted near apex, 
Avliicli is also trinicate and only a little narrower than tlie base ; 
upper surface convex, moderately closely set with small ;roiiu(led 
tubercles and ivith a rounded lateral iuipressioii at liase ; the 
central cariiia variable, complete and distinct in some specimens, 
abbreviated and iiTegular in others : colour lilack, the central 
cai'ina, and apices of tlie tubercles bare^ the i*est witli dense grey 
or golden-yellow scaling. Elytra broa^dly ovate (a little narrower 
in the d)? jointly sinuate at liase, shoulders obliquely rounded, 
sides strongly anijiliated, hi'oadest before middle; u];>per surfm!e 
convex, with sliallow strife conttiining rows of large shallow 
closely-.set punctures, which are much reduced towards apex ami 
which are partially hidden throughout by the scaling; the 
intervals broad and smooth, very sliglitly convex, finely aciculate 
and without tubercles or granules of any kind ; colour blade with 
dense grey or yellowish scaling, usually with a dull metallic reiiec- 
tion, the paler scales being silveiy and the darker golden. Legs 
comparatively sliort and stout, with yellowish or grey scaling find 
short pale setfe; all the tibiie moderately ciirvetl ami similar in 
the two sexes. 

Type, d in the British Museum, $ in the Oxford Museum, 

ISTATAL : Colenso [Oxf. Mus.], Frere [G.A.K.M), Transvaal : 
Leydenburg [Brit. Mus. k> Transv. Mus.j. 

From the three preceding species, whidi it resemldes in size 
and facies, ohesm may be distinguished by its broad and perfectly 
smooth elytral intervals, as well as by thoi more or less complete 
centi'al carina on the pi'othom.x. 

5. SciOBIUS DEALBATUS Falu*. 
dealhaiits Ffihr. op. cit, p. 28. 

Long. 7-8, lat, lam. 

Head strongly tnuis\Wse, corijieeous, finely plicate on forolicfid, 
densely covered with white sealing; eyes niodenately ])r<,>uiiu,out. 
Rostram short, salxpiadrate, the length eqiifil to the witlth a-t base, 
as longjis the prothorax; the geme produced into a, short but acute 
projection, which is rather longer and slrirper in the d ; upper 
surface subdepressed, triearinate, the central carina more distinct 
than the others, bare, impunctate, the remainder of tlie rostrum 
covered with dense white scaling. AnierincB moderately long, 
piceoiis, with dense white setfB; scape subcylindrical ami gently 
curved, third joint of funicle as long as first. Frothomx very 
tmiisverse,dts length ecpxal to half the width at base, which is 
slightly blsiniiate, apex a little narrower and triinea.te, sides 
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moderately roiiiicled, broadest aJ^out middde ; upper surface coiiTex, 
disperseiy graiHilate and Vvitb a rounded lateral impression f 3 n 
eacli side of tlie l.^ase, tlie apices of tlie granules bare, tlie 
interstices filled vcitli dense wliite or yellowisli scaling. Ehjtra 
ovate, scai’cely difiering in shape in the two sexes, shoulders ver\' 
oblique, sides evenly rounded, broadest about middle ; upper 
surface coii’^'ex, with shallow sti‘ia} containing rows of la.rge 
shallow separated punctures ; the intervals slightly convex, smooth 
and finely aciciilate, the thiivl intlrer broader tliaii the otliei-s; 
colour bhick or dark brown, with white or yellowish scaling, which 
is denser apfically and throughout the third interval, but the 
scales vary considerably in density in difterent individuals; on 
the apical half-the intervals have rows of veiy short depressed 
white setau Legs piceoiis, evenly covered with moderately dense 
white scaling and seta^; in shape and thickness they scarcely difiei* 
ill the tiAvo sexes. 

Tvpe S in the Stockholm Museum. 

K4TA1L: Durban (C, X. Barher, J, D. 3Mhr, cO IL W. Bell- 
Marleg). 

Yaries a good deal in coloration, some examples having the 
elyti’a with, alternate stripes of lighter and darker scaling. In the 
tyiie the scaling is uniform in colour, dense and even throughout 
the sides ami declivity, hut somewhat abraded on the disk except 
foi* the usual denser stripe on the third interval. 

G. SciOBius coGXATUS, sp, iiov. (Plate XYIII. fig, 6.) 

Long. 5|-6f, kt. 3-3|- mm. 

Head strongly transverse, coriaceous; the foreliead finely plicate,, 
covered with dense grey scaling, and with a slightly raised fold 
above the eyes, which are prominent. Bostmm Ksubqiiarlrate, the 
length ecfuai to the "width at base ; genie inodlerately and roundly 
dilated, simi]ai‘ in the twn sexes; upper surface broadly excavate, 
evidently tricaiimite, the outer carinie distinctly sinuate, tlie 
whole surface except the central earina densely covered with grey 
sealing. Ardemice rather short and thick, covered with grey 
scaling, scape broad curved and compressed, strigoso-punctate; 
first joint of fuiiicle broader than the i*est,a' little longer then the 
third, Frotimrcm nearly twice as broad as long, base slig]it] 3 " bi- 
siiiiia.te, a-pex a little narrow^er and truncate, si<les moderately 
rounded, broa,desb about middle ; upipiei* surface convex, disperseiy 
granulate and with a rounded lateml impression on each side of 
the base, the apices of the granules mostly liare, the interstices 
filled with flense greyish scaling. Elytra broadly ovate, Jointly 
sinuate at base, shoulders obliquely rounded, sides moderately 
ampliated, broadest about middle, similar in the twx3 sexes ; upper 
surface convex, with sliallowr strife containing rows of large deep 
punctures (partially concealed by the scaling) ; the intervals rather' 
narrow, smooth and finely acicuiate, the third not broa,der than 
the otherscolour black or dark piceotis, covered with dense dull 
grey scaling, variegated with paler scales which iiKSually form a, 
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Irroacl but faint ebevroii-sbaped laai’kiiig beliiial tlie 

intervals witli I'ows of niimite de})r«.‘sse(l wliitc'? setrc n'liieli are 
more noticeable posteiiorly. Legs short and stcKit, piceoiis a.nd 
uniformly covered vith greyish scaling; tbe anterior tildfv 
dightly more cnrved at t.lie apex in the o', bvit otherwise tin) legs 
are snnilar in tlie two sexes. 

N'atal: Lniivoti (i/. Fry)^ Estconrt and Drakoiishei'g {O.A. 
JC 2IX 


Type, 2 in the British Museum, S iw tlie Oxford Museum. 

Closely allied to decdhaias FElir,, wliicli it evidently replaces in 
tlie upland districts of Natal From that species it may be 
jlistingiiislied by the bromler scape, the rounded gemc, tlu^ 
naiTower elytraf intervals, tlie more (leeply piinetiircd strim, and 
the less oblicpie shoulders. 


7. SciOBius oPALiNUiS, sp. uov. (Plate XYIII. lig. -1) 

Long. 5f--6, lat. mra. 

Ileitd strongly transverse, coriaceous and covered with donst^ 
«')pa]escent white sealing; forehead witli threesliallow impressions 
mid a slightly raised fold above the eyes, wliicli ai*e prominent. 
Rostrum subfjuadrate, a little longer than broad, geiKB moderately 
and roundly dilated in both sexes; upper surface almost plane, 
trieaiinate, with punctuation and scaling tis on the hea.d, the 
central earina only bare and smooth, the outer carinai straight 
and pai*ailel. Autemm comparatively short and thick, black with 
{inepale scnling; the sca]ie curved and comjiressed, strigoso-punctate, 
first joint of tlie fuiiicle broader than the rest, a little longerthan 
tlie third. Prothorcm nearly twice as broad as long, base slightly 
bisinuate, apex a little nannwer and truncate, sides modei’ately 
rounded, broadest about middle ; upper sui-face convc^x, dispensely 
granulate, and with a rounded impi*ession on each side near the 
base, a few of the granules with their apices bai'e, tlie inteivstiees 
filled with dense opalescent white scaling. Ehjtra ovate, sliglitly 
sinuate at the base, vsboiilders very oWicpie, sides moderately 
rounded, broadest about middle, the shape vsimilar in tlio two 
sexes; upper surface convex, with faint strife containing \’cuy 
shallow punctures. 'When the scaling is removed these |)un(‘tTires 
are seen to be uneven and irregular and entirely disappca.r behind 
middle; in unabraded examples the punctures iippear to be small 
and regular and the intervals' broad and smooth, with, a few vcuy 
scattered low rounded tnbercdes and with widely se]j?:i.rated 
minute -white setse, but without the scaling the intervals'appear 
narrow'er and less regular and a few more tubercles are o'bservable, 
but these are variable in number and disposition. Legs black or 
piceoiis, with unifoiin pale scaling, moderately short and stout and 
similar in the two sexes, 

Natae: Malvern (C, W. Barker), Howick {Lr, F. JD, .Broum), 

Type, 5 in the British Museum, B in the Oxford Museum. 

Allied to dealhatm Flhr, 'and cognatus MshL, from both of 
which it differsdn its smaller size and veiy different coloration. 
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From tlie lormer it also <liffers in its oroader sca] 3 e, muiided ^genie, 
tlie irregular piiiictuation of tlie elytin, and tlie tn'oerculatioii of 
ulie intervals. Tlie two latter elia'racters also distiugiiisli it from 
cogtiaim, as \vell as the parallel outer cariiite of tlie I'ostriiiii, the 
more olilicpie shoulders, the less convex intervals of the el^dra, tlie 
wi^le separation of the ininute white setie on the intervals, and the 
less eoinpressed and less cuiwed sca.pe. 


■*8. SciOBIUS IHPnESSICOLLIS Boll. 

aSI mvpressicollis Boh. Schoiih. G^eii. Cure, wii. 1, p. 199 (1843). 

Long. h-i-Tfj lat, 3|~4h min. 

Head transverse, aimost plane, finely plicate; forehead not im¬ 
pressed; eyes not prominent. Rosiram about as long as broad, 
subtriincate at base, rather narrowed anteriorly, genm not dilated; 
upper surface plane, strigosely punctate, distinctly tidcarinate, the 
outer carime straight and parallel. Antennce moderate, piceous, 
v/ith sparse gTey scaling; scape compressed, strigoso-pLiiictate, 
strongly bisiniiate and gi*adnallj thickened to apex; fiinicle with 
the third joint much longer than first. Prothorax very tinnsverse, 
'base slightly ai'cuate, apex much narrower and truncate; sides 
parallel for a short distance from ]>ase, tlien rapidly iiaiTOw-ed to 
apex, thus forming a very distinct obtu.se angiilaiion; upper sur- 
tiice slightly convex, closely .set with very depressed siibcoiiiiuent 
gianiiles and wiFn a deep impressed line on each side of the base ; 
colour black, with sparse grey scaling which is denser laterally. 
Elytra bi'omlly ovate, jointly sinuate at base, sides moderately 
i'ouiided, broadest about middle; upper surface convex, with 
distinct strie containing shallow punctures separated by small 
granules which l3ecome obsolete behin«l middle; the intervals 
slightly convex, of equal width, transversely rugose, smoother on 
the declivity, but with traces of small granules; colour black, 
3 vith thill grey scaling, which is denser laterally. Legs moderate, 
].uceous, with fine grey scaling; anterior tibite very slight, curved 
externally. 

TvrE 5 in the Stockbohn Mu.seum. 

Cape of Goob Hope {L)re/je)L 

Tliis «iescTi|3tioii has l>een made from tlie type, which is the 
only speeinieii I have seen. The stimig angulation of the sides of 
tlie prouhor.ax is a very distinctive cliaraeter; apa,rt from this the 
species iiiiich resembles hrevicollis Eahr. $ . 

9. ScioBius buevicollis Mhr, 

B. hrevicollis F^hr. op. cit. p. 29. 

Long, c? 5 ; lat. B 2|-34, $ 34-4 mni. 

Mead transverse, acieulate, with fine grey oi- yellowdsh scaling 
wdiich is denser laterally; .forehead with a shallow central impi*es- 
sioii; eyes not prominent. Rostrum longer than broad, obtusely 
,angulate at base, sides somewhat sinuate; gen^e rounded, scarcely 
dilated in either sex; upper surface more or less impressed, finely 
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tricMiiiiate, tlie central carina ►soinetimes ol)Sole«cent, tlio outer 
ones straigi’it and ]>arallel. Ardenmc long and ^slender, pieeous. 
wit.li iiaie gTejnscaling; tlie ye.a.po conipiussed, strongly Idsiiiiiate. 
giTulufdiy ililated to apex; fimiclo witli tlie tbir<l joint distiiietly 
longer than first, the snl ^terminal ones elongate airl claA'atca 
Frothorax thrice as as long in the o i more tlia-ii tudce a,s 

Inroad in the 2 . base sutiangulate, apex iiaiTower a,ud sinnati-'-; 
(more inarkedly so in tlie d"), side.s slightly I'oniniod, liromiest at 
l.iase; upper surface slightly convex, closely set with low rounded, 
graiiiiiles, with a smooth subclepressed central line and a distinc*!- 
curved impre.ssion on each side; colour liLiclc, granules liare, the 
interstices witli fine- gi’ey or yellowish scaJing, wliich is sparse on 
the disk, except in the three impressed lines, aii«l dense on 
tlie iinderparts. Ehjlra, narrowly ovate in the 6 , broaddy ovate 
in tlie 2 j joint]}' eniargiimto at base, the limiieral angle more or 
less acute,!}' prominent in ^ , olituse in, P ; side.s almo.st parallel 
from base to beyond ndddle in o'? strongly rounded a/iid liroadest 
about middle in 2 ; upper surface depressed in <A ? coiiinx in 2 ^ 
vritli broad stiiai containing i*ows of shallow punctures .sepaiuted 
]iy sniali giuiiiiles; the intervals convex, with irregular olisolescent 
granules, whicli tive di.^tinct and prominent only on the apical 
(ieciivity, the second interval broader than tlie third neai* tlielia.sts 
in tlie 2 only; colour black, with grey or yellowish, scaling, which 
is spai’se doi'sally, but forms a den.se irregular band along th.e 
indexed margins and across the snminit of the declivity; on tlie 
disk there ai-e some strijies of densei* .scaling in tlie A . 
and tbicic in cJ, short and compjiratively slender in P ? piceous, 
with even fine grey scaling ; in the o the iiOvSteiioi* paii’s of tiliiic 
are slightly cin*ved, the aiiterioc pair very strongly so, tlie po.sterioi* 
femora reach, wdieii fully extended, Just leyond the elytra ; in the 
2 the anterior tibiai are only .slightly curved a-mi the ])o,sterior 
pairs straight, the posterior femora- do not ren.cli th,o n-pex of the 
elytin. 

Tape A in the Stockholm Mirseum. 

]>iATAL: Durkin (J, P. (Ireyoe D. 2[illHr), Mah’ein {O, 
Barker & G. J. £, J/.), Upper Tongaat E. (U. i\k Barker)^ Lowe,i* 
Tugela E, (Ik D. Reynohh),, Zululaxi) : Lov/er Tugela U. [IL ih 
Reynolds)^ Esliowe (A, WmdJmia), ''ruAN.svAAJa: rkitcliefstroom 
[T, Ayred), _ 

In the British Museum there is a seiie.s of 8 males and 3 feinak?.s 
f,roiii the Lower Tugehi, whicli represent a fairly welhiaarkeil 
varietal form. The difference is more maiked in the B , in wlucli 
the elytra are distinctly broader in proportion to tlieir length, th(^ 
sides being gently rounded instead of subpnrailel; the h,iiinei*a1 
angle is therefoi’e more obtuse and the intei*vals appear to be a. 
little broader. The markings on the clyti‘a are-pure white, there 
bemg a sharply defined stripe on the second interval which unites 
near the base with a quadxute scutellar patch. The 2 <iifters 
only in shape from the type' form, two of the specimens having 
the elytra, much shorter and more rotund; the third example, 
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Iiovrever, .‘t.ppeai's to be noriiial. Tliese distinetioii^ oaniiot- be re- 
gar<led as of specific value, for in the long series vvfiiicli I luive 
1‘ieeii a,])le to examine I find a certain proportion of intei'iiiediatr-' 
forms, which render it iinpossible to separate specificalh' the tn'o 
extremes. 

(9n one of npy females of this species tlnrre is a iicfic which I 
liia.-.le ill Stockholm, to the efiect that this vns the form, whieli 
Bojiemaii regarded as the 5 ^>istrifjicoUis. In this he was 

certainly in , error, as I have taken tlie latter species in cojmVt, 
In the present species the sexes have not been thus definitely 
ascertained, but, despite its striking clifiereiice, I can have but 
little doubt that the $ liere described is that of hrevicollis. 

This insect has a much wider range than any other in the genus. 
The Transvaal i‘ecord is liased on a single $ in the South African 
Miiseinii. In the British Museum there is a specimen lalielled 
Angola,” but the locality seems doubtful. 

10. SCIOBTUS BISTEIGICOLLIS Boll. 

S. MstrigicolUs Boh. op. cit. vii. 1, p. 202 (1843). 

Long, d d~5|, 5 5i~Gf; lat. d 24-3, $ B-Bi mm. 

flead very transverse, coriaceous, with thin pale setiform scaling; 
forehead with a shallow central impression; eyes i-atlmr pmrainent, 
longer than broad, arcuate or subaiiguLate at base, sides 
sinuate, genic angularly produced in l^otli sexes, l)iit mnch longei’ 
ami sharper in the cf ; surface plane, biearinate, tlie cariiife 

gently sinuate, the central earina absent or obsolescent, scaling 
and puiietnation as on the head. Artiennce long* and moderately 
slender, piceons, with fine grey pubescence ; sc<ape siibcompi'essed, 
strong!}^ curved, gradually clavate, funicle with third joint longer 
than first, siibteiiiiiiial joints elongate. Prothorax I'ather ]:>roader 
than long in the d', more transverse in the 2 , the base aicuate, 
apex narrower ami truncate, broadest at base, the sides rounded 
near apex in the d ? sublinear and more oldicpie in the 2 ? 
surface slightly coii%''ex, evenly set with small r(.)unded granules, 
with a distinct curved lateral impression and occasionally with a, 
faint central impressed line; colour pieeoiis, gTaniiles Ija.re, the 
interstices witli fine grey or yellowish pubescence, 'which is denser 
along the median line, and there is a. broad lateral Ijaiid of dense 
whitish scales. Elgira ovate in the d , much broader and pyriform 
in the 2 ? jointly einarginate at base, the sides moderately roimcled 
and bi‘oa.dest a]:>ont middle in the d ? h^t strongly i-oiimled and 
l)roadest much behind middle in the O ^pper surface convex in 
the 2 7 subdepressed in the d ? w’itli distinct strim coiitaiiiing rows 
of punctures separated by gianuies (in the 2 fifth stria is 
usually deeper than the others); the intervals slightly convex, 
smooth ami impiinctate anteriorly, but nioi‘e or less strongly 
graiinlate on tlie declivity; colour piceons, witla fine grej^ depressed 
pubescence and patches of dense white or yello'wish sealing dis¬ 
posed as follo'ws : a small, qiiadmte patch round tlie scutelluin, a 
broad, very iiTegiilar Ixind along the indexed margins, a narrower, 
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arokeii, trnrisvei'se bniid across the siiHiHiit of the declivity, raid 
some irregular mottling on the declivity itself; these markings 
are nsiiali}^ liettei* dethied in the d- Legs moderately long mid 
stout, piceoiis or ferruginous, v;ith iino pale |)u}iescence 3 anterior 
ti]>ia? slightly curved in the o', less curved in the $ . 

Type in the Stocklioim Miisenm. 

Natal : Malvern (0. jL. Barher & (J-. A. K. J/.), tTiukomaas Ih 
((r. A. ilk J/.), Diuhan (J, I\ Cregos), Ihnbilo {II. IF. JMFJIarhg), 

The y may be readily dlstingnislied from all its smaller allies 
I ly its Tcay ])romiiient geme. Tiie $ is not unlike tliat of hrericolUs^ 
0*0111 which it may be recognised by its more prommeiit gem'c, much 
less transverse tliorax, mid sidopyriiorm elytra. 

11. SciOBiiJS ONEiLi, sp, nov. (Plate XYITI, iig. 5.) 

Long. 4T-54, lat. 3-3-r[ inm. 

trims verse, slightly convex, almost bare and with iiuineroiis 
line longitudinal striie; forelieadl not impress-ed ; eyes not 
prominent. Ilostru.m about as long as broad, arcuate at liase, 
slightiy narrowed anteriorly, genre not dilated; upper surfaces 
plane, distinctly stiiolate and with thi*ee narrow cariiue, tlie outer 
ones quite straight and parallel. Aniennxe rather short, piceous, 
with fine gi'ey sealing ; scape Imoarl, compressed, strongly ciiia'ed 
and gradually dilated to apex; funicle withtliird job it longer than 
first, terminal joints elongate and subconical. Brothorax strongly 
transverse, 2| times as broad as long, arcuate at liase, apex 
naiToiver and trancate, sides slightly rounded, broadest near base; 
upper surface convex, closely and evenly set witli depressed i'ouiide(l 
granules, with a deep iongitudinal impression on each side of the 
base; colour black, with very thin fine grey scaling, whkdi is a 
little more dense underneatli. Ehjtra vei-y Irroadly ovate, jointly 
sinuate at liase, obtusely rounded at apex, sides strongly i'oniide(l, 
bromlest before middle; upper surface convex, distinctly pimctat'O 
striate, the punctures continued to apex, the intervals of erpijd, 
width, almost plane, quite smooth ami finely ahitnceous; (loloni* 
witli uniform thin grey scaling. Legs motlc-rate, bhu^'k, 'with 
hue grey scaling, the anterior tihiie straig'lit. 

Type 5 Britisli Museum. 

(Jape Colony: Grahamstmvn (“on aniseed (7ABH), 

Tive three exam]>les upon which the description is foumled 
a,ppear to be all females. 

‘'d2. BcTOBIUS GIlAXIl^EXXIS I’l^oh. 

X gnmipemiis Boh. op. cit. vii. 1, p. 200 (1843). 

A. (hplmiat'us Boh. 1. c. p. 201. 

Long, 44—;5-|, lat. 3-34 mm.' 

Hex^cl trmisverse, black, bare, distinctly and loiigitiidinally 
plicate; forehead convex and without impressions; eyes moderately 
prominent. Rosirmn a little longer than broad, sides subparallel; 
geiiai scarcely dilated, bluntly angulate at apex, similar intlie two 
sexes; upper surface plane, longitudinally plicate, 'with three 
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narrow eariiue, the outer ones often indistinct. An^tera^ce long 
and slender, piceous, oi* piceous with the funicle ferruginous, with 
very fine thin pale piiljescenee; sca.pe siilicoinpressed, strongly 
hi sinuate, ra.tlier aljruptly clavate, fnnic.ie wntli the tliinl joint 
iniieli longer than the first, sidoterniiiial ones elongate. .ProthGj'm.: 
very short, strongly transverse, basal margin arcuate or siil)- 
I jisiniiate, sides rounded, broadest near l^ase, bmadl}" constricted 
near apex, which is truncate and niueh naiTO\ver tlnin tlie base: 
upper surface convex, closely set with small depressed graniiiles 
and with a slioit longitudinal impression on each side of fclie 
Ijase; colour black, granules bare, the interstices witli fine gi'ey 
pubescence, which is denser laterally. Elytra sii]3orbiculai*, jointly 
sinuate at base, sides strongly rounded, broadest a t middle ; upper 
surface convex in $, subdepressed in c?, pmictato-.striate, wifch 
the strhe deeper laterally and containing iwvs of shallow punctures 
sepaiatecl by small granules, the dorsal intervals broad and almost 
plane, smooth and coriaceous, tlie lateral ones siibconvex, the 
seventh a.nd eighth beariiig ro^vs of granules, which ai‘e sharp and 
prominent in the $, but inconspicuous in the A ; colour l^lack, 
mth very sparse, line, setiform, grey scaling. Legs slender, 
thickei* ill the c? ? piceous, 'with tliin pale pubescence, the anterior 
pairs of tibh-e broader and more .strongly curved in tlie cj'. 

dh'PES c> S the Btockhoiin ]\Iusenm. 

PoNDOLAXD : Port St. John {G. Shortridge). 

Including the types, I have seen only one S and three J 5 
of this species; yet I have little doubt that the de 2 )kin(dus of 
Polieman must be regarded as the (S of liis (iranipemus, for the 
ditlei’ences in the shape of the legs and elytra are evi<lently of a 
vsexiial character only. 

The almost circular elytra and the strongly narrowed thorax 
give this species a very distinct appearance; when viewed from 
above the elytra of the 2 appear to be crenulated all round owing 
to the sharp lateral granulation. 


13. SciOBius PUAxiPENNis, sp. nov. (Plate XYIII. fig. 7.) 

Long. S 7-|, 2 9 ; iat. d 3J, 2 5 mm. 

Head ti*ansverse, slightly convex, rather coarsely striolato- 
punctate, 'with thin pale pubescence; forehead not impressed. ; eyes 
(convex but not prominent. Rostra,r,i distinctly longer than Iwoad, 
sides sa]>pariillel; genre rounded and scarcely dilated, similar in the 
two sexes; upper surface plane, confluently punctured, tricarinate, 
tlie outer carinas straight and parailel. Antermm elongate, piceous, 
with pale grey pubescence; scape compressed, distinctly sinuate 
and gradually broadened from base to ap)ex; funicle with third 
Joint much longer than first, terminal joints elongate and distinctly 
clavate. Rrothorarr distinctly transverse, subtriiiicate at base and 
apex, iiarinw apieally, sides slightly rounded, bmadest rather before 
middle; upper surface subdepressed, closely set with low^ granules, 
with a very shallow central furrow and a deep longitudinal im¬ 
pressed line on each side of base colour bla.ek, with very thin pale 






pubescence, wliicli is deuser and j^ellowisli la.teraJly. Elylra ox^di,* 
ill tlie d, brcKU'lIy ovate in 5 , sinuate at base, sides 

evidently rounded, bi'fiadest aliout middle; uppei* surface deiiressed, 
with deep giuiiiilated sbab'o, the intervals slightly convex, 
ceoiis and with rows of small much depressed grauiiies, wJiieli are 
11101*0 evident on the declivity; colour piceoiis, with I'ory iine grip- 
pubescence, wdiicli is a. little more dense apicaliy and laterally, and 
also forms a denser traasvei'se haml across tlie siiuunit of the 
declivity. Legs elongate and rather stout, piceous, aial ivitli 
fairly dense gi*er piibeseeneo; anteiior tibia distinctly com¬ 
pressed ill lioth sexes, strongly curved near apex in d ? slightly so 
in 2 . 

Type, g in tlie British Museum, d iJ'>- the Soiitli-African 
Museum. 

IdATAL : Ifafa, Mouth (6t X, Jkivker), Poxbolaxo : Port 8t. 
John’s. 

'M4. SOIOBII'S LATERAL tS Boll. 

A lateralis Boh. op. cit. vii. 1, p. 201 (1840). 

As long as jSciobms po}‘catus, Imt lialf as wide againj \^'ith the 
elytra less caaivex. 

“short and broad, slightly convex a,hove, longitudiimlly 
riigulose, black, sparsely clotlied •vdth greenish-gTey scales, sepa¬ 
rated from I'ostrnm by a, deef) tii/cuate impression ; eyes I'oiindeil, 
black, moderately prominent. Jioslrmn sctircely ii.a,n-ower and a, 
little longer tlian head, stout, pori*ect, almost plane above, tricari- 
nate, obsoletely ruguloso-punctate, ivitii grey scaling. Antewme 
long, black, with sparse grey pubescence ; "scape I'eaciiing Ijeju^iid 
the apex of the thorax, compressed, somewhat arcuate in the 
middle; funicle elongate, very slender, the chib oblong, narrow^ 
and acimiinate. Thorax Iwoad, very short, tnnicate at i)ase aaid 
iipex, narrower anteriorly, tlie sides roundly aanpliated; irppei* 
surface moiierately convex, closely tulierculate tlvrougliout, with, a, 
longitudinal impression on each side from ])ase to middle ; !)L*ick, 
with sparse bright greenisli scaling which is <hmsor laterally. 
Sciitellimi scarcely visible. Elytra suhovato, truncate fuitorioily, 
scarcely broath'A* tinui tbe base of tlie tlH'ira.x, somewhat dilati'Mi 
from base to niiddio, shoulders sn]>-i'ectangula.r and not elcvutml; 
iiariwver Ixdiind, almost conjointly acuminate at apex, foiiri/nrurs 
as long as the tliorax, slightly convex dorsally, declivous Indjiiul, 
sul)"silicate, the sulci with shallow punctuation, tbe hits:‘r\-a1s 
convex, transversely rugose and tuberculate; hbrek, with bright 
greenisli sealing w'hich is sparse dorsally, hut dense on the in 1:1 exeil 
margins. Body finely gTaiiulafce beneath, black, scattered whh, 
bright greenish scales. Legs elongate, stout, piceous, witli. sparse ^ 
grey scaling ,and pubescence; femora clavate, imaginedanterior 
tihiie somewhat curved towards apex; tarsi moderately dilated, 
spongy and fuscous beneath.” 

Oafe of O'oon Hope {Drkje)L ■ ' ■ „ 

Type missing; in Dr^ge’s collection. 
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This is evident] a well-defined species, but I Lave been iimibie 
to find it among the material at my disposal. Tlie ileseriptioii is 
ti*aiisci*ibed from Bolieinan, In general stiaietiire it would appear 
to come nearest to planipcaiiis, but tlie green sealing is a, very 
distinctive feature. 


15. SciOBius TEMUicoRxiR, sp. iiov. (Plate XYIII. fig, 9.) 

Long. 8i-10, lat. 4|~4-i mm. 

Head moderately transverse, witli shallow confluent piinctiia- 
tion and thin grey pubescence, which is denser beneath and 
round the eyes; forehead almost plane, scarcely impressed in 
middle; eyes convex, but hardly prominent, liostrum longer than 
broad, basal margin obtusel}^ angiilate, sides paiullel to near 
apex,, genje rounded and slightly dilated; upper surface plane, 
conflueiitly punctured, triearinate, the outer eaiime stiaight and 
parallel to near apex, then rapidly divergent. Antennce very 
long and slender, piceous, mth fine gi’ey pubescence; scape 
narrow, subeylindrical, distinctly curved at middle and abruptly 
clavate; fimicie with third joint longer than first, terminal joints 
very elongate. Frothorax moderately transvei'se, truncate at 
base and apex, the latter a little narrower, sides slightly rounded, 
broadest about middle; upper surface slight!}’' convex, I’atlier 
closely set with small, often elongate, gi'anules, and with a very 
shallow rounded impression on each side near base ; colour black, 
with thill greyish or yellowish pubescence which is denser 
laterally. Elytra luroadly ovate, gently sinuate at Ixise, sub- 
acuminate at apex, sides strongly rounded, broadest before 
middle; upper surface depressed, but slightly convex, steeply 
declivous behind and subcompressed before apex, vitli distinct 
stii^e containing shallow' punctures, separated ]jy small granules 
and continued to near apex, the intervals of equal width, rather 
broad, almost plane and distinctly coriaceous; colour black or 
piceous browui, almost bare above, the indexed margins w’ith a 
very liroad continuous stripe of dense yellowish pubescence. 
Legs long and slender, black, or ferruginous browni with the 
knees and tarsi black; anterior tibifu straight externally, the 
tarsi rather elongate. 

Tvpe $ in the British Museum. 

Natal. Zulxjlakd: Eshowe (AHflnd/mm), 

•’•16. SciOBIUS LATIPEXXIS Miu\ 
laiipennis Fahr. op. cit. p. 30. 

Long. 6|, lat. 34 mni. 

ileachnoderately transverse, piceous, acieulate ; scaling wdiitisli, 
sparse, but forming a dense ring round the eye ; forehead plane 
snd with a shallow' central impression; eyes not veiy proiiiiiient. 
Iiostrwm scarcely longer than broad, subquadrate, sides gently 
sinuate, gensa only slightly and roundly dilated; upper surface 
plane, with three naiTOur carina?, the centi'al one low'er and not 
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reaMiiiig tiie the outer ones subp;u*aiiel, finely aciculate a.iid 
witli sparse pale sealing. slender, piceoiis, 'witli tliia 

pale pii])esceiiee ; seape distinctly Lisiiiuate, compressed a;n<l 
gradually tliickeiied to apex; third joint of fuiiiele .much longer 
than first, siiljtern iinal joints elongate. Frothorcm very ti‘ans\"ei*so, 
the hiise broadly rounded, sides straight and rapidly coiirergiiig 
from base to apex, winch is truncate, posterior angles ax^ute ; 
upper surface rather convex, nioderatel}^ closely gTaniilate, witli a 
shallow depression on each side near tlie base ; eoloiu* black, 
granules Imi/e, the interstices with yellowish-white scaling wliicli 
IS denser laterally. Mhjira broadly ovate, acnininate posteiloiij^ 
jointly sinuate at ],->ase and a little Iwoader than tiie protliorax, 
shoiiide.rs acute, sides strongly rounded, broadest before middle ; 
upper surface slightly convex, tJio suture distinctly eknnted and 
the siiles strongly indexed, the striae deep Literally but shallower 
on disk, containing rows of shallow punctures separated ]>y .minute 
granules; the intervals finely coriaceous ;ind vdth a few scattered 
granules on the declivity; interval 1 elevated, 2 plane, broader 
than tlio rest and subdepressed near l‘ase, 3 and 4 sliglitl}^ 
convex, 5, 6, and 7 narrower and subcaiiiiate, those on the 
iiifiexe<i margin plane; coloni-* piceons, almost liare, with, ver}' 
■fine thin grey sealing. Legs slender, piceons, with fine short 
white pubescence, the anterior tibim only slightly curved, 

Tvpe $ in the Stockholm Miiseimi. 

Oaffraria (»/. WaMherg), 

The type is the only example ■which I have seen of this species. 
The strong lateral infiection of tlie elytra, in conjunction with 
the eleva-ted sutin*e and depressed second interval, gives the 
insect a very distinctive facies. 

17, SCIO-BIUS ACICULATIFROXS BoIl. 

S. cicictdaUfrons Boh. op. cit, vii. 1, p. 198 (1S43). 

Long. 34-5|, lat. 2-|-2i mm. 

Head moderately transverse, convex, finely aaid ioiigitudiuall}' 
plicate, with thin grey scaling; forehead wit.lioiit i.mprcssions ; 
eyes not proinineiit. llosinmi about as long a.s ])roa(l, sides 
subpfirallel to near apex, gemc slightly ami I'oundly dila-ted; 
upper surface plane, rugoscdy punctured, witii tliree fine ca,rinag 
the outer ones steiight and parallel. Antemm niodeiatc ; 
piceons, with fine grey pubescence; sca.pe broad, (compressed, 
strongly curved and gradually dilated to a.pex; fiinicle com¬ 
paratively short, the third joint longer tlian tlui first, the outer 
ones elongate but subcoiiical. Frothonm twice as broad as .long, 
arcuate at base, apex truncate and much narrower, sides sub- 
angulate near base and rapidly narrowed from there to apex ; 
upper surface evenly coriacteoiis, withoxit any lateral basal 
' impressioiivs ; colour black, "with thin grey scaling which is rather 
.denser beneath. Elytm ovate, somewhat' acuminate posteriorly, 
jointly sinuate at base, sides moderately rounded, broadest before 
middle,; upper surface not very convex, with fine strite containing 
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rows of close piinctiiros, the intervals almost plraie. Sinootli fiiol 
imp I Dictate ; colour black, even]}' covered witli fine anfl not verv 
dense gi’ey scaling. Z-cj/..*? mo'.lerately long an;l stout. piceoviS, 
witli tlie tibite palei‘ a,n<l co'^'ered with thin grey pubescence, tin-, 
anterior tibifc broad and <listiiietly curved at apex, tlie interior 
edge bisiniiate. 

Type d hi the Stockholm Miiseimi. 

Natal *. Estcourt (h. 77. Hcmlmid/). Cape Coloxy : Kentani 
{Rev. I>}\ Eolhe). 

I have seen only four examples, all of which a.pj_>eai' to lie 
males. In the iini< 2 ue type the second interval of the elytra 
is not dilated, but in two other examiiies this is tlie case to a 
slight extent. The curvature of the anterior til are and the 
lateral inflection of the elytra also vary soinewliat. It is possible 
that two species are involved, but they cannot be satisfactorily 
discriminated without further material. 

18. ScioEius BARKERi, sp, iiov, (Plate XYIII. fig. 8.) 

Long. 5-6, lat. 2|—3 mm. 

Mead tniiisverse, convex, finely aciculate, with thin pale seti- 
form scaling forming a dense ring round the eyes, which a,re 
not very prominent; forehead with a shallow central impi'ession. 
Rostrum short, as long as the width at base, graiiually narrowed 
towards apiex, tlie gence rounded and not dilated; upper surface 
plane, aciculate, and with fine pale setiform scaling, with three 
iiaiTOW carinre, the outer pair straight and parallel, the apical 
emarginatioii very deej) and acute. Antenme slender, piceoiis, 
witli fine pale pubescence; scape subeompressed, strong]}' curved 
and gradually dilated to ai^ex; funicie vvith the third Joint a little 
longer than the first, subterininai joints elongate. Prothorar‘ 
twice as broad as long in the 2 , a little less trans'^'erse in tiie S . 
distinctly arcuate at base, narrower and truncate at apex ; sides 
slightly rounded in the 2 ? niore so in the 8 ? lu'ondest rather 
behind middle ; upper surface convex, set with scattei'ed depi’essed 
granules and Vvfithout any lateral impressions ; colour with 

thin grey or yellowish setiform scaling whieii is dense beiieatli 
and usually forms three denser lines above. Elytra ovate in the 
2, narrower and more acuminate posterioiiy in the d , jointly 
sinuate a,t base, sides gently rounded in the 2 ? so in the 
S , broadest about middle; upper surface slightly convex, with 
fine strife containing sliallow punctures separated by small 
granules, the inter'vals smooth and devoid of giuntiles, in the 2 
broad and slightly convex; the second interval is also niueli 
dilated and depressed near the base, thus causing the third 
interval to appear strongly sinuate in its basal half; this 
character is only faintly indicated in the S , which has all the. 
intervals narrower and more convex; colour black, somewhat 
thinly covered with minute pale sealing which is denser towaids 
the sides ami apex, the scales with either a yellow, pinkish, or 
gi^een reflection. Legs slende/, piceous, with fine pale pubescence, 



MK, Ci. A. K, MAUSilALL ON THE 


258 


[:Aia,r, 20, 


the anterior tibiae slightly curved in the $, a little more strongly 
so ill the (S . 

Type, $ in the Britisli Musenin, (S m the Oxford Miiseiiiin 

Natal: Malvern {G, M. Jkirker). 

A very distinct little species. Tlie dilated portion of i:iie 
second interval in the $ is distinctly llatteiicil and more densely 
covered with scales. The G comes nearest to (icicihltdlfro'ihs 
Boh., blit the forehead is not striolate, tlie scape is much more 
sleiidei*, and the elytra are scarcely inliexed laterally. 


19. SCIOBIUS SCArULAHlS Boh, 

A. scaptdaris Boji. op. cit. vii. 1, p. 195 (1843). 

Long. 5|-8, lat. 3"-4| mm. 

Head convex ; fore]iea,d not iinpi*essed, finely plicate ; cjyes not 
prominent, liosirwin subcjiiadrate, about as long* as broad, l)a^sc 
trisinnate or biangnlate ; geiuc not dilated in $, slight!}’' and 
romidly dilated in S ; upper surface plane, linely prmetnred and 
distinctly tricaidnate, tlie outer carime parallel to middle and 
witli a. slight outwa.rd cun'e apically. xhdenncv. inodcratfl}^ 
piceous, with fine grey scaling ; sca.pe compressed, broad, distinct!}!^ 
bisiniuite and gradually dilated to apex; funiele witli the third 
joint much longer than the first. Prothorax very transverse, 
rlistinctl}^ arcxiate or even subangnlate at base, nioeli na,ri*o\vei' 
and faintly sinuate at apex; sides scarce!}" rounded, broadest close 
to base and rapidly narrowed to apex; upper surface slightly 
t*-onvex, rather sparsely set with very depressed and sometimes 
obsolescent granules, the sides of the disk with a sh.‘diow a,nd ill- 
defined depression ; colour black, with thin wdiitisli sealing which 
is denser laterally and beiieatli. PJlytra broaxlly ovate, jointly 
sinuate at base, sides moderately imuided, broadest befoi‘e middle ; 
upper surface convex, tlie strke containing distinct punctures 
whicli cliKsappear behind mid<lle, tlie intervals almost |)lanc, of 
equal width, smooth and without a trace of granules, very fuud}?^ 
jicicnlate; colour piceous blaek, with fine thin grey sc^aling 
(usually abraded), which is denser laterally. Legs modeiut.e, 
riceoiis, with fine grey scaling, the anterior pa.irs of til:me slightly 
more curved in the cfjJ^Ld with the inner angle a little more 
liroduced than in the J . 

Type, missing; in Ecklon ainl &yher’s OolhKhion. 

Cape Colony : Crahamstown {Mrs, G, Wkite^ Mm Daly^ and 
Dr, Chew), 

20. SciOBius onisEUs Gyl. 

S,^(jriseus G}d. Sciionh, Gen. Cure, ii, p. 536 (1834). 

Long, d 6~7f, $ lat. B 4-4|-iriin. 

Head moderately transverse, convex, nigosely punctured, witli 
spai'se grey scaling*; forehead plane, without impressions; eyes not 
prominent. liostnmi a little longer than broad, its basal maigin 
arcuate, sides parallel in theba^sal half; game slightly and roundly 
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dilated in the d, scarcely produced in the 5; upper surface 
plane, rugosely piuictnred, distinctly tricarinate, the oim,v eunmi} 
parallel to middle, then curving outwardly. com¬ 

paratively short, piceous, with line gi'oy sciiliiig; scape broad, 
strongly compressed, dilated from base to near iniddlerthe sides 
subparallel from there to apex, up>per suid'aee riigosely piiiictiiretl 
and Tvitli a shallow sulcus; funicle wnth the tliiidt Joint a little 
longer than the first, terminal joints iiot verj^ elongate, siib- 
conical. Proihorax strongly tmnsverse, siibtrniicate at base, 
narrower and gently sinuate at apex, sides almost straight from 
base to beyond middle, tlienee I’apidly narrowed to apex; upper 
surface slightly convex, with close depressed and sometimes 
confluent 'gTanulation; colour black, with sparse givo" scaling 
which is denser laterally. FAyira very Imoadly ovate in d ? 
globose in $, siibtruncate or slightly sinuate at liase, sides 
strongly rounded, broadest about middle; uppei* surfiiee convex 
in 5, more plane in d j with deep strife containing distinct 
gi^anules which are continued right up to apex; the intervals of 
equal width, almost plane, smooth, and coriaceous, but with a few 
obsolescent granules on the declivity; colour black, piceous, or 
dark ferruginous, with uniform thin grey scaling', which is con¬ 
densed into paler patches along the indexed margins. Legs 
moderately long and stout in d ? shorter in 5, piceous or 
ferruginous, with spai'se grey scaling; anterior tibi® straight 
externally in $ , slightly curved towards apex in tlie d - 

Type d S the Stockholm Museum. 

Cafe Colony : Uitenhage and Berlford OWeil) ; 

Grahamstown G. If7ute) ; Bteynsbus^g lAppaii) ; 

Somerset Bast and Tsomo [S. A. Mus.'j. 

The $ of this species has more strongly globose elytra thn.n 
any other in the genus, although the $ of pidlas approarhe.s it 
nearly; but the latter may be distinguished by its inueb mure 
slender scape and longer and more slender funiele. 

21. Bciobius pullus iSpamn. 

5 . CifrmtUo pullus Sparrm. Act. Holm. 1785, p. 56, pi. 
fig. 38. 

d * S. ciueMis Boh. op. cit. vii. 1, p. 196 (1843). 

d'. >S'. 'mrias Boh. 1. e. p. 197. 

Long, d H-A ? H-Hl d 2|-3, $ 3f~4nim. 

Head moderately transverse, convex, rugOvSely punctured ami 
with thin grey scaling; foreliead plane but not iiii]_>rossetl;, eyes 
slightly prominent. Rostrum longer than broad, witli the base 
arcuate, sides snbparallel to beyond middle, geiijc slightly ;ukI 
roundly dilated, similar in the two sexes; tipper surface pla.ue, 
I'ugosely punctured, distinctly tricarinate, the outer carime siil)- 
parallel to beyond middle and then curved outwardly. Aniewnm 
long and slender, piceous, with fine grey scaling; sea.pe not com- 
p.ressed, strongly curved, rather abruptly ckvate; funiele with 
Pboo. .Zool. Soc.— 1906, Vom I. m.Xjm. , 18 ^ 
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tlie tliii’d Joint a. little longer than tlie flrat, Kul)t.erniii:ial Joints 
elongate. Froihorm.c sti'ongly tr;i5isrei*so, truncate at hm} niul 
ajjex, the latter narrower, sides slightly reunidiod (luil. soiuetiiuos 
almost straight in the [posterior ludl), hroadte.^h uJ)ou1i m!d,(lk,i and 
with a shallow cnnstiiction clost^ lo anex: i.Jpper snrl'aeo casiixu'X, 
closely set with small gnuudes and witlioid. iinprnwsioiis; c‘olour 
piceous, witli line gi'cy scaling, which, is sparse dorsaJly and denser 
on tlie sides. hiondiy ovrdio in the r5h snhglolKJse in the 

5 , siibtriincate at Iwise; sides v<c‘y strongly rcruinieil in the J ,Iess 
so ill the cT? broadest aJjoiit middle: upper surface convex, with 
deep strite containing shallovr pinnhi^rcs separa.ted by snia.ll 
grannies; the intei'va.ls eonv(‘X, smootli, c.<)riaceons, with a, few 
small granuiles on the (leelivity; in the $ tlioro are iisiially iire-- 
giilar rows of gi‘aini]es on intorviils 7 a.ial 8, which may oftcai l)o 
Seen from above in tlm form r.f a lateral oresnilatiori; colour 
pieooiis, "with lino grey scaling, ivloici! in thc^ d forms the following 
niarldiigs: a <lense irregnLir hito.ra] stripe, a siiblniuilate trans- 
vei‘so band above declivity, some smaJl ii'regular s})ots on the disk, 
and occasionally a well'-delinod sntnral stripe (miv. chtdm Boh.) : 
in the $ the scaling is more evenly distributed n.inl tl iese marldngs 
are only vugnely indicate(l,1nitt]ie sutural stripe is nevcu* present. 
£egs moderate, the anterior tibite straight externally and slightly 
sinuate internally in $, in d brofulca*. curved oxiiornaliy neaj* 
apex and strongly sinuate inteimally. 

Type J in the Stochliohn Museum. Types of chictus and 
imrins also in th.e same Museum. 

Cape Colony: Uitenlmge and .Port .Alfred (Father ffdVeil). 
Kowie and Grahomstowii [B. A.. Mtis.]. Ponpolaeb ; Poi-t Bt. 
John {G* Shortridge). 

After a very careful examination of .Bohemaii’s typos of cinctm 
and varius together with a furfcliei* series of ten spcxvimcais, I can 
find no reliable specific character by whicli the two {onus nuiy be 
differentiated. Both the thorax a.nd (dytin, vaiy soincnvliat in 
their outline, as also does the cuia^aturc^ of the rostral carinag hut 
these characters all vary iiidependeiddy of ea.ch othei*, a-ud tlui 
wnriatioiis shov; such gradations as to rendfu:* tliem useless as 
specific chai'acters. ,That these tavo h,)nns represent tlso naile sex 
of Spamnan’s puUus there can, I tliiuk, be but little <loul)t.' Of 
the latter form I ha.ve, seen, olevo.ri exa-inples, a.nd tlmso ex,hibit 
variations in the shape of the tliora-x a.nd elytra, similar to tftos(' 
observable in the males. 

22. ScioBius pollinosxjs Pfthr. 

At poUinosiis .Pfihr, op. cit. p. 29. 

Long. 6-6|, lat. 21-3-1 mm. 

Head a little shorter tha.n its width at base, bhick', with scattered 
shallow^ punctuation and sparse, yellowish pu|■>esco!K^ 0 ; forehead 
with a slight central impression; eyes moderately prominent. 
nostrum <listmctiy longer than broad, its sides sul>paraJlel, the 
genaj only slightly mcl roundly dilated in botli sexes; upper' 
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surface inipressedj tricarinatej the carijite strai^^iit mul parallel, 
tlie piiiictiiatiori and paljosconce as on tlie li«‘alL very 

and slender, piceous, with line grey pul>escenco; scape slender, 
subcylindricaJ, slightly curved and abruptly cdavate, fimicle with 
tlie tliii'd joint much longer tlian tl'ie first. Pj'othorax rather 
transverse, rounded at tlie Ijase, narrower and truncate at the 
apex, sides slightly rounded, broadest about middle; upper surface 
con\'ex, closely set witli low rounded granules, but with a, more or 
less distinct smooth central line : colour black, tlie granules hare, 
tlie interstices with fine grey pubescence bearing an evanescent 
yellow powdering, which is denser at the sides and along the base. 
Ehjira ovate, a little Iiroader than the protliorax at the Ijase, which 
is jointly sinuate; sides rounded, broadest rather befoi'e middle, 
narrower in the (S ; upper surface convex, with distinct striio, 
whicli, according to the incidence of the light, appear to contain 
either rows of snbquailrate punctures or rows of small granules, 
both of which vanish on the declivity; intervals slightly convex, 
of approximately et jual width and evenly raised, almost irnpimctate 
and without tubeivles, with thin very fine pubescence bearing a 
yellowisli or reildi>sh powder, which is easily removed and is only 
observable at the sides and apex, but in perfect specimens it would 
tioubtless occur all over the disk. Leys moderately long and 
slender, Idack or pieeous, with line grey pubescence; the 4aiiteiior 
pairs of feniont more strongly clavate in the S ? the anterior tibiai 
scai'cely ciliated intei’iorly and similai* in tlie two sexes; the first 
joint of the ta;i'si bro:id and elongate, about as long as the next 
two togetliei*. 

Type in the Stockholm Museum. 

l!^ATAL : Howiek {I)i\ F. Bimoch Droirn), 

The unusual development of the first tarsal joint is a good 
distinctive eliaractor. i have seen only three examples of the 
species. 

■•^■'23. BcuoBias margixatus Mhr. 

X. niartjlnatifs 'Fabr. op. cit. p. 28. 

Long, d' 5 8i; lat. c? $ 4| mm. 

Head almost as long as Imoad, verteii: convex and linely aciculatc 
forehead shallowly punctate and with a broad median impression; 
colour pieeous or forruginouswithsparse pale pubescence, forming 
a. denser ring rouinl the eyes, which are slightly prominent. 
ILMrmn longer tha,n broad, basal margin ilistiiictly angulate, 
sides pai*allel to near apex, geme slightly and muiidly dilated in 
both sexes; upper surface slightly impressed, distinctly tricaiinate, 
the outer carium parallel to near apex, tlien rapidly divergent, the 
interspaces finely rugose and with thin pale pu]')esceriGe. Antennm 
rnodeiate, pieeous, with grey pubescence; scape sul)conipresse<l, 
strongly curved and gradually dilated to apex; funielo slender, 
third joint longer than first. Prothoracc in A a little broader 
than long, truncate at hiise and apex, the latter narrower and 
broadly but shallowly constricted; sides almost straight, broadest 
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at l 3 a.se and very sliglitly iiarrowerl from thei'e to tlie apical con™ 
sti'ictioii; ill $ a. little more transverse, sides sligii% rounded 
and the apical constriction less evident; upper siiiiace snbde™ 
pressed, graiiiilatioii very variable, nsnrdly depressed and snbeon- 
tiiierit, occasionally siibobsolescent.soinetiines with a faint, rounded, 
very shallow impression on each side not far from liase; colour 
piceous. with fine grey pubescence, tlenser laterally a.nd tlierc’i 
bearing a. bright yellovr powdering, wdiicli, Iiowevei*, is easily 
aljimled, Mj/im in d veiy nairoidy ovate, trunc:ito or slightly 
eiiiarginate at. liase, constricted behind tiie shoulders, whicli have 
an acute tiihereular prominence; sides moderately rounded, 
liroadest about middle, rounded apically; in $ broadl}'^ ovate, 
slightly sinuate at ba.se; vslioulders normal and not prominent, 
sides more strongly rounded, snbaeuminato apically; upper siir- 
r.-H'e slightly convex ur subclepressed, steeply declixmis and distinctly 
retuse posteriorly, especialh' in $ , with distinct stiiie containing 
shallow punctures sepaiated by small granules, the intervals almost 
plane, coriaceous and devoid of grannies; colour piceous or cas- 
tjiiieoiis, with very fine thin grey pu])escence, tlie infiexed margins 
with a l,>i‘oad stiipe of denser pii})escence having a bright yellow 
powtleiing; there is also a similar biit narrower vSutural stripe 
extending from base to near apex. Legs slender and elongate, 
piceous, or ferruginous with the knees and eoxa^ darker, with line 
grey pubescence; anterior tilrhe straight externally in both sexes. 

Type J i^^ the Btockliolm Museum. 

Natal : Malvern {0, Barker)^ Howick {Dr, F. Dhrmh 
BrcHni), 

Apart from the type I have seen only a single d i'^^nd J , whicli 
I I'efer pinvisionally to this species. The former, liowever, difiei-s 
from the type in having the slioulders merel}^ snlrrectangula.r 
and witliout any distinct tubercular prominence, the eoustriction 
of tlie prothorax Ireing less marked and the sutural stripe wain ting. 
But w’itiiout more material it is difficult to say wdietiier these are 
specific or merely \nrietal cliaracters. 

24. Bcuobius SFATiTLATtrs, sp. nov, (Plate XYIJI, fig. 10.) 

Long. 6|, lat. mm. 

Jlmd very shoit, strongly txunsverse, slightly convex, aciculate 
am! with spai'se 3 Tel]owish pubescence forming a densei' ring round 
the eyes, which are not prominent, forehead with a sliallow central 
impression. Bminmi longer than broad, arcuate at base, sides 
sinuate, genie rounded and scarcely dilated; upper surface 
sliallowiy impre,ssed, trinarinate, the outer earinie curved and 
Iiigher than the. central one, aciculate and with pale setiform 
scaling wi.iieh is denser beneatli. Autennm piceous, with fine grey 
pubescence; scape compressed, broadly dilated, siilifusiforrn, with 
a distinct centml carina above and bisulcate beneath; fnnicle 
long and slender, the.'third joint much longer than the first, the 
siibterminal jointS'Clongate, subconieaL ^ subcylindrical, 

as long as its width at apex, which''is truncate, base a little 
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l)roa(ier a.nd siihtmncatej the sides linear; upper surface slightly 
eoiiveXj evenly scd) witli low, rather distant granules ajid witliout 
lateral impressions; colour })iceous, granules ])are, the interstices 
with thin yi'llowish pubrseence which is denser iatej-a.lly. Ehjlra 
pyriform, slightly (ana-rginate at ha.S(^, which is a, little hroadrr 
tliaii the protliorax, the hinneral angles o])tiise, sides strongly 
rounded, broadest well behind middle; upper surihee convex, tlie 
striic contahiing rows of shallow punctures sej'Kirated liy small 
granules, the intervals almost plane, suhefpial in Avidth on the 
<lisk, tuiely coriaceous and wutli traces of depicssed obsolescent 
gra.nules, especially near a.]:)ex; colour piceoos, with thin minute 
grey scaling which is denser ami yelloAvish. along the iniiexed 
margins. Legu feiTuginous, with thin grey puljescence, tiio 
anterior tihim only slightly curved. 

Type in the British Museum. 

Natal: Jjower Tugela (At Reynolds —Brit. Mus.). 

Founded on tnvo specimens of uncertain sex. In general facies 
this insect is like an elongated histrigicollis, l)ut the very broad 
and cfuinate scape will at once distinguish it from all its 
congeners. 

8 ciubj.us ppRimiUEYi, sp. nov. (Plate XVIII. iig. 11.) 

Long. 8^, lat. 2i mm. 

Head moderately transverse, slightly coiiA'^ex, finely coriaceous, 
with fine {)ale scaling which is denser round the eyes; foreliead 
shallowly depressed in middle; eyes sliglitly prominent. Mostnmi 
longer than broad, its basal margin sharply angulaVe, sides siil.)- 
parallel to near apex, geme rounded and slightly dilated; upper 
surface plane, coriaceous, finely tricaiinate, tlie outer carina) 
straight and parallel. Antennce moderately long and slender, 
pieeoiis, with dense fine grey pubescence; scape not compresvsed, 
but strongly curved about middle and subclavate beyond the 
curve; funicle with the first and third joints siibequal. Rrothorax 
rather broa.der than long, trinieate at base and a.pex, the la,tter 
being a little narrowxm, sides sliglitly rounded, broadest alx)ut 
middle ; uppei* surface convex, set witii lutlier dista.ut de|>resscMl 
gi’inniies and Avitliout any impressions; colour piceons, with tlnn 
gi'ey scaling dorsally ami Avitli dense yellow scaling latera.ily and 
beneath. Elytra ovate, ti’uncate at base, snbacnmiuate apically, 
a little lu'oader than the prothorax at the shoulders, Avhicli a,re 
subrc'cfangula.r and slightly prominent, sides moderately rounded, 
broadest ratlier before middle; irpper surface convexa;ud gradually 
ilediA'ous behimi, with Imoad strim containing rowxi of large shallow 
punctiu'es se|.)ai*ated by small granules and disjijqyearing on the 
declivity; the intervals of orpial width, narroAv, slightly convex 
and coarsely coria,eeous but witliout any distinct graaiiilation ; 
colour pieeous, with fine yellow scaling, which is thin dorsally, 
except 1 ‘ouiid the scutellnm, but forms a bi'oad and dense ktenil 
stripe which emits inwmrdly an oblique pointed band nearly 
reaching the suture at the summit of the declivity. Legs 
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fer!i|>in(}i'ifL wiili the tarsi i'nscoii.s; tho antci'KH* tihiaj slightly 
cumnl nt. tine ext-reine a,pex. 

Type in the l^onth AtSiean MnseuiH. 

Transvaal : Leyflenlmrg {T. A^/rcs). 

26. Bcjoeius vldl'us, sp. Ho^^ (Plate XIX. iig. L) 

Long, 8|, lat. 4-^-4-ij iuih. 

Head tinnsvei'se, ahuost plane above, riigosely piinctureil sviid 
with iiiie stealing; forehead not impressed; eves slight!}^ | iroinineivt. 
lioslrmu longer the.ii broad, the basal margin sharply angnlate, 
sii'les subparaIleh geiae rounded a.nd .scarcely dilated: xipj»ei' 
surface ]>laiie, riig(«e]y pinictnred, tricariirate, tlie outer carina? 
straight and parallel to near npex, then gontly diverging. 
d'?/i'noav! moderate, ]>ict‘OU.s, with thin grey pubescence; scape 
conijiaratively .^lendei*, subcoinpre.ssed, only slightly curved al)out 
niiddile and gradvaally thickemed to rvpex ; funicie with the lirst 
aiul third jfdnts snbeqr.ah l^roihorax moderately tiTUi.sverse, 
su])triiijcate at l;»ase. apex disiinctly narrower and faintly sinuate, 
sides scarcely iniinded, lu'oadle.st at l)a.se and grndually narrowing 
to apex; upper surface .slightly convex, moderately closely set 
with di.4iiict low graande.s and with a faint ill-defined impression 
on each side a little liehiiid middle; colour Ijlack, with fine pale 
scaling which is den.ser laterally and beneath. Elyim Imoadly 
.siibpyriforni, sliglitly .sinuate at base, sides rounded, l3imdest well 
liebind middle; upper .surface Imoadly depres.sed and very steeply 
declivous posteriori}*, witli broad stria* containing row's of lai'ge 
shallow’ piineture.s separated by small gj*n.nnies, tlie intervals 
Hither narrow, sliglitiy convex and strong]}^ eoriaceoruS; colour 
black or castaneoiis, with thin pale .scaling dorsally a,nd a l.noad 
uiiifoiiii lateral band of demser .s'caling. Legs moderately long 
and ratilerslendec, piceonsor castaneous, with fine pale pidoe.scence, 
the antei'ioF tibia* .straight. 

Type 2 in tlie British Museum. 

Transvaal. 

This species is fonmled on tw’o females .^mit me b}' I'b*. W. hloioL 
Jt is nearly allied to marghifiim Ffilir.. from whicli, however, 
it may sit once be ilistinguislied l>y the very differently shapeil 
elytra., the more coarsely punctured .stria*, ami tlio ‘much less 
curved sca,pe, 

27. ScioBiiJS roNuo, sp, nov. (Plate XIX. fig. T) 

Long. 10^-12, lat. 5A--5^ mm. 

J/md strongly transver.se, piceoiis, with a few slioit pale setie, 
aciciilate on veit-ex; forehead finely plicate, without any central 
ii’upiussioii or supra-ocidar tubercle; eyes pioniineiit. Mostrum 
{jimdrate, distinctly longer than broad, side.s subparallel; gena?. not 
dilated, biiintly rectangular at apex, similar in the two sexes ; 
upper surface impimsed, tiicarinate, the three carinaj parallel, the 
central^ one low-er than the other's, the punctuation shallow’’ and 
indefinite; colour black or piceons with ,a few short pale sefee 
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Antennai coiEparatively ami islender, ]'>iceoiis, with spjirse pale 
setj'o ; gcape sleii«lerj siibcylinilricaL lutlierabiaiptlyehwate, slightly 
eurveily tlie tliird joint oi‘ tlio fiiiiicle scarcely longer than the ili’st, 
the three siil)teriniiia.l joints inncii longer tlia.n bimd. ProlhonL^'. 
slightly transverse in the niore so in tlio 2 ? truncate at 
a,nd apex:, shies si!l)paraliel from bjise to far beyond middle, tlieneo 
rapidly naiTovvml to apex; upper surface slightly convex ])nt 
flattened on the divslv, somewhat sparsely set witli small low smooth 
tubercles, most of which are rounded bub some elongate; colour 
black or piceoiis, the discal area hare, the sides and prosternum ^vith 
moderately dense depresse;! yellow seto3. Elytra ovate, suliaeii-- 
niinate apicaliy in both sexes, but a little broader in tlie $ , jointly 
sinuate at base, shoulders very ohlif[iie, sides moderately rounded, 
broa,dest before middle; upper surface convex, subconipressecl oii 
tiie declivity so that the sutui'e is there rather pi'ouTLinent, with 
slialioAV stiiw containing rows of shallow separated punctures, the 
intervals slightly convex, of approximately equal wddth on the disk, 
.jiiiely aciciilate, tuid bearing scattered irregular low tuberclevS which 
in some pai*ts nialco the elytra a.ppear to l^e transvei'sely rugose ; 
colour black or piceous, almost bare on the disk but v/ith the sides 
somewhat densely clothed \vith yellow setiforiii scaling; on the 
apical^ half the intervals hear rows of long erect pale setic. Leys 
dai’k ferruginous, the troch.anters, knees, and tarsi black, covered 
with sparse pale setm, thicker in the’ <S than in the 5, and witli 
ail the ti].)ia3 broader and more strongly curved. 

Type, 5 the British Museum, 6 in the South African 
Museum. 

Pos-DOLANI): Port 8t. John {G. Slioriridge). 

Resembling a, large toUa-s Sparrni. in appearance, hut the scape 
is^ shorter, stouter, and less strong!}' clavmte, and tlie gi/aniilation 
of the elytra is coai*ser. The jnxvsence of long erect setae is also a 
distinctive character, being very unusual in the genus. 

28. SciioBiu'S TiUTus SpaiTiii. 

Oarcallo Bparrm, Act. Hohn. 1785, p. 50, t. 2. f. 21. 

A Bchonli. Gen. Cure, ii. p. oSS (1834). 

iSi porca&us Gyh 1. c. p. 535. 

liong. d 8-~s|, ? 8|~10;^lat. g 34-4imm. 

convex, "with close sliallow |'>unctuatiori and ihin 
grey scidiiig; forelfe;;d seercely impressed in middle; eyes not very 
prominent, llostrtvai rather longer than broad, basal maigiii 
ungulate, sirles subpaiullel to nea,r ap^ex, gemu slightly ami roundly 
dilated, similar in the twovsexes; up]'iei* surface plane, with sealing 
and punctuation as on tlm head, tiicarinate, the outer cariiite 
parallel to near aprcv, tluin divergent, jhdeuam veiy long and 
slejider, piceous, with line grey pubescence; scape elongate, regu¬ 
larly curved, cylindricah abruptly clavate; fiinicle with the third 
joint scarcely longer than the first, the sul.)terii;iina,l joints elongate 
and scaicely broader a.pically. Frothormc modeiutely transverse 
in d, 11101*6 so in $, slightly arcuate at base, narrower and 
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t-ninca-te fit apes, mles suljparallel from base toaljout middle, then 
iT)iirjclIy narrowed to apes; upper surface combes, set witli io\r 
rounded or conlliieBt gj*aiiides wliicli are often more vSparse on tlie 
t'lisk, witli a. variable central caiina wliieh is sometimes complete 
find siistiiict, but usually more or less abbreviated or eiven entii’el j 
aJisent; colour piceous, the granules bare, tlie interstices with 
g 3 *ey or yellovisli sealing which is denser laterally. Elytra na.rroui.y 
ovjite in the , broader in tlie 2 and more acuminate posteriorly, 
siigiitly siiiiiiite fit base, sides rounded, broadest before middle; 
upper siirface convex, witli broad strife containing sliallow puiic- 
tiiatioii separated bv' small granules; the interstices convex, of 
equal widtli, closely and irregulaiiy set with small low and usually 
cordhieiit granules, often giving them a transversely rugose appen.r- 
am,*e : coloiii’ piceous or biaciv, wutli fine grey or yellowish scaling, 
wliicii is vei*}^ thin on the disk but nitlier denser along the indexed 
margins. Leys rather long and slender, j)iceous or fei‘ruginoiis, 
with veia- hue pale sealing, the exterior edge of the anterior tibiie 
straight in the 2 , div'^tinctly curved close to apex only in the cT . 

Tv.pes d 2 tlie Stocldiolm Museum. 

Cape Colony : Oraliamstown [Oxf. Mus.]. OR4NGE Riveii 
C'OLOXY: Bloemfontein {Miss Wihian —Camb. Mus.). 

Although I lia\'e no evidence as to the insects actually being 
taken in copula, I can have no doubt that porcatits Gyl. is the 
2 Oi foil us Sparrm., the cliaracters distinguishing them being 
evidently sexual. Including the typical specimens from Stockholm, 
I have seen six ^^orcatm axid four toUics, 

■•"'29. SciOBIUS MURIOATUS Boh. 

A. murieaius Boh. op. cit. vii. 1, p. 193 (1843). 

Almost half as small as Eciobkis ioUus, more convex; thorax 
very slioi*t; the intervals of the elytra remotely tubercula-te pos¬ 
teriorly; these characters will at once distinguish it from the 
preceiliiig species [toUm and po7'mttis'], 

short and broad, almost plane above, vertex finely and 
closely punctured; forehead rugosely stiiolate, entirely pic( 30 iis, 
and with sparse grey scaling, separated from the I'ostrum by a, 
deep angulated impression; eyes sub-rotiindate, slightlyprominent, 
brownish black. liostrmn n little narro'wer'and longer than the 
head, stout, porrect,' almost plane above, tricarinate, obsoletely 
puiictidate, piceous black, and with denser grey scaling. Antenme 
inserted towards the apex of rostrum, longer than half the body, 
slender,jiiceous and sparsely pubescent, the club Jiarrow, acumi¬ 
nate, Thorax very short, tiunsverse, truncate at base and apex, 
fi Httile narrower anteriorly, obsoletely constricted close to apex; 
sides not ampliated, almost straight; upper surface slightly 
convex, olisotetely tuberculate throughout, piceous black, with the 
anterior margin paler, sparsely covered ,with grey scaling. Scu- 
teiluiii minute, scarcely visible. Elytra truncate anteriorly, 
scax'cely broader ■ than , the base of the thorax, but obliquely 
ampliated a short distance behind the base; shoulders rounded, 
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not elevated 5 narrowed from middle to apex, jointl}' hiibaciiiiiiiia,.te 
a-t apex, live times as long as the thorax; upper siirfare strongly 
convex, modcn'ately declivous behind, siib->sulcate, the sulci with 
obsolete punctures ; .ail the intervals elevated, convex, a,3id with 
distinct remote tiibei‘(des j^osterioriy; entirely ferruginous, varie¬ 
gated with gi‘ey and fuvscoiis scaling. Body o].)Soletely pimctulate 
beneath, piceoiis, with sparse grey scaling. Legs elongate, stout, 
feriTiginoiis, with sjparse grey scaling and pubescence; femora 
moderately clavate, unarmed; tibite straight; tarsi moderately 
dilated, spongy and grey beneath. 

Gape of Good Hope {Drhge)L 

Type missing; in Drcge’s collection. 

This description is a translation of that given by Boheiiian, as 
1 liave failed to recognise the imsect among the species which I 
have examined. 

■•^'30. Boiobius angustus, sp. nov. (Plate XIX. fig. 2.) 

Long. 6, lat. 2| mm. 

Head inodeintely transverse, slightly convex, evenly coriaceous 
and with sparse pale scaling wdiich is denser round the eyes; fore¬ 
head scarcely impressed in middle; eyes con^-ex but not proiniiieiit. 
Rostrum longer than broad, basal margin obtusely angiilate, sides 
paiallel to near apex, gen£e rounded and slightly dilated ; upper 
surface plane, ruguiose, tricarina.te, the outer cariine straight and 
parallel throughout. Antewuce elongate, but compa.ratively stout, 
piceous, with thin grey pubescence ; scape compressed, moderately 
curved and gradually thickened to apex; funicle wdth the first and 
third joints equal. Prothomx moderately transverse, truncate a.t 
base and apex, sides straight from base to ’well beyond middle, 
thence rapidly narrowed to apex; upper surface somewhat convex, 
coriaceous, spirsely set with small granides and without distinct 
impressions; colour black, with fairly dense greenisli-grey scaling. 
Elytra elongato-ovate, truncate at base, shoulders su])i'ectangn]ar, 
scarcely prominent but with a faint humeral tubercle, sides gently 
rounded, broadest about middle; upper surface convex, with rathei* 
shallow strife containing row’s of strong punctures separated by 
smtill granules, the intervals rather naiTOw, of equal width, 
coriaceous and devoid of granules; colour black, fairly densely 
covered with fine greenish-grey scaling; in perfect specimens this 
is probably uniform throughout, but in the type the tlisoil portion 
is somewhat abraded. Legs moderate, piceous, wdth thin grey 
scaling; anterior tibiie straight externally, the first tarsal joint 
elongate, longer than either of the next t^vo. 

Type d in the Bouth African Museum. 

Teansvaae : Bhilouvane {E&o. H, Jtmiod). 

A I’atliei* small, very naiTow species belonging to the group 
i*epi^esented by marginaPm Mhr., from which latter it may be 
distinguished by the more prominent central carina of the rostrum, 
the fine and sparse giunulation of the thorax, and the narrower 
and more convex elytiu, as well as by the very difterent coloration* 
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31, ScioDius PANJ^ANUS, sp, nov. (Plate XIX. llg. i.) 

Long, 8-i-“9t; lat. 3~3| mm. 

Mead transversej almost plane a.bove, iinely rugose, with 
tliiii scaling wliieh is denser round fche eyes; foreliead witliout 
impressions; eyesratlierprominent. Eostmith loiige]* tlia.n Oroad, 
basal margin s}ia..rply angulated, sides faintly siivuato 
middle, genae rounded and scarcely dilated ; upper surfa^cc plmie, 
finely iTigose, distinctly tricarinate, the outer earinre stiuighh a,nd 
parallel. Ardemue moderate, piceoiis, with tine giey piil)es'ceace ; 
scape not compressed, moderately stout, strongly ciirvetl ])eyond 
lukidle and subcljivate beyond the curve; funiclo vvitli tlie first 
and third joints suljequal Prothomx rather Irroadei* tlain long, 
su])cylindrica], tiuncateat base a-iulapex and only a little iiaiTowei' 
anteriorly ; vsides slightly rounded, broadest about middle ; up|;)er 
surface convex, set witli small scattered granules and without any 
impressions; colour Mack, witli line greyisli scaling wliich is 
denser lateitilly. Elytra I'egulaaly oval, truncate at base, 
rounded posteriorly, sides rounded, broadest about middle ; iippei* 
surface convex and steeply declivous behind, with distinct striie 
containing rows of large deep punctures which are fainter on the 
^leclivity; the intervals slightly convex, of equal width, smooth 
and minutely aciculate; colour black, with fine greyish sealing; 
which is sliglitly denser laterally and apically, and with a denser 
transverse band across the suimnit of the declivity. Legs blacldslq 
with rather dense grey pubescence; the anterioi* tibise straight 
externally and only slightly curved internally in the (S. 

Type S in the British Museum. 

Xatal : Umpanzi R. in Umvoti County (C. X Barker), 

*32. ScioBius sciidXLAxni, sp. nov. (Plate XIX.. lig. (h) 

Long. 5, iat. 24 mm. 

Mead moderately transverse, convex, bare except foi- a, few ]iah> 
scales round the eyes, forehead very finely striolate ami without 
impressions ; eyes convex but not prominent. Ihdrwm a. little 
longer than broad, basal margin arcuate, sides straight! i'uid 
naiTOwing slightly from base to apex, genie not dilated ; ojq,*e;r 
surface plane, finely rngulose, narrowly carinate, the outer csariua.* 
parallel to quite near apex and there rapidly diverging’. Anle}fTm 
moderate, piceous brown with fine grey pubevSceiico; scape siib- 
compressed, but slender, ratlier sharply ciu’vecl and Maaute; 
fiinicle witli the first and third joints subequal. Broikorax 
strongly transverse, slightly arcuate at base, truncate and dis* 
tinotly narrower at apex, skies moderately I'onnded, brojulest 
rather behind middle; ujiper surface convex, with close and fine 
confluent punctuation throughout, -without any lateral impressions 
but with a' shallow impressed transverse line close to apex ; colour 
black, bare. ^ Elytra broadly ovate, slightly sinuate at, base, 
acuminate apicafiy, sides strongly rounded, broadest much before 
middle; upper surface very convex, but rather gradually declivous 
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posteriori}', <leep striae containing iwys of strong punctures 
the iiitei'Vii.l.s of et|iia.’i Avidth, moderately broad, slightly convex, 
quite siiiootli aiul very iinely alntjrceons; colour black, rather shiny 
anil entire]}' Ixiro. ferruginous, Avith the femora Idack; 

;Ulterior tihhe sti'ciglit externaily, but distinctly sinuate internally 
iiea.r apex. 

Tvpe 2 in tlie Alba.jiy Musemu, Grahamstown. 

CLipe GoiiOxy; Steynstnirg. 

Very similar to A. ncmus in genei^id appearance, ]3iit the scape 

nnich longer and more slender, the protborax iacl^s the lateral 
impressioiis, and the elytra are distinctly acuminate apically. 
Whether tlie atjseiice of scales is normal is not altogether ceitain, 
])ut tlnu-e is iiot even a trace of them on the elytra in the type 
specimen, 

M3. 8c!.R)bius vietbis, sp. nov. (Plate XIX. %. 7.) 

Long. 5-Gy, lat. mm. 

Colour black or piceous, densely and uniformly coA^ereil above 
a.nd beloAV Avitli bright green scaling, Avhicli Aunies to yellowish 
green or dull golden green. 

Head trans\^orse, slightly con'vex, Avith close shallow punctuation; 
forelmad scai'cely impi’essed; eyes not prominent. Eostrumi 
scarcely longer than broad, arcuate at base, sides gradually con¬ 
vergent from base to beyond middle; game hlimtly angiilate, 
moderately produced in $, a little more so in d ; surface 

sliallowly impressed, tricji-rinate, oiily the central ca-rina bare of 
sealing, the outer carinte straight and gradually diverging 
anterioi'ly. An;tenncH modeiAately long and slender, piceous, with 
fine grey scaling ; scape not compressed, subcyliiidrieal, regularly 
cui’ved and gradually clavate; funicle Avith the first joint rather 
longer tha.n third, the suhterminal joints subconical and not very 
long. Protho7'ax strongly transA^erse, base fidntly bisinuate, apex 
a little iia.iTOwer and truncate, sides vscarcely rounded and with a 
shalloAv coirstriction at apex; upper sui'face convex, finely and 
eA'enly coriaceous, without any lateral impressions. Elytra ovate, 
lu'oader and rather more blunt apically in the 5 , slightly sinuate 
at base, sides strongly I'ounded, bx'oadest about middle; upper 
smihee veiy convex, with fine stria? containing small shallow 
l'>mictures ; the inteiwals i*ather broad, snbequal in Avidth, almost 
rdane, smooth tincl iinpunctate. Legs moderate, ferruginous, with 
greenish or golden scaling, anterior tibiiu straight externally, 
thicker and Avith the internal angle more vStroiigly produced in 
the d - 

Type, $ in the British Museum, d in the Oxford Museum. 
Transvaai.. 

Described from six specimens. One in the British Museum, 
tAvo in the South African Museum, and the remaining three 
kindly given me by Dr. Walther Horn. Its dense gi*een scaling 
in conjunction with its dilated genm and perfectly smooth elytra 
will sufficiently distinguish this species. 
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SciOBius NANUS, sp. liov. (PLite XIX. fig. 9.) 

Long. 4|, lilt. 2f min. 

Head moderately transverse, coisvev, vvir.ls sparse grey sealing 
wliieh is denser round tlie eyes; lortdieadi very liiioly strioliitc and 
witliout iiupressions; eyes convex liiit iiot proiuiiieiit. IiOKiiaem. 
as long tis liroad, basal margiii subtruiieate, sides siiliparailel, 
geme not dilated; upper surface plane, finely rugose and squsuaose, 
iiaiTowly tricarinate, the outer carirue with a sliglit outwai'd 
curve in the apical half. AntS'a'Uce rather loi^g a.vid slendei', 
piceous, with line grey puhescerx'O; scape narruvv, c\'Hiidi‘ica], 
evei\ly curved and gradually thickened to apex ; fonicle with the 
first and third joints equal, FroiJioraoj strongly ti‘a.iss\-ei‘se, 
sulicyliiidrica], truncate at base and a.pex, thie latter scart^ely 
narrower than the forniei-, sides sliglitiy roiindled, l:«*o{idest a.tioufc 
middle; upper surface convex, llimly coriaceous, ami witliout 
lateral impressions, but with a. sliallow transvei’se impresses] line 
close to apex; colour black, witli grey seahiig liaving a metallic 
greenish reflection. Hhjtm sboit, ])road]y ovate, tniricatc-) at Isase, 
sides strongly iwinded, broadest before inicklle; upj)or sirrfactj 
convex, with fine stria? containing rows of shallo^v punctures; 
the intervals lather broad, of ecjual width, almost pla.ne, finely 
alutaceons and entirely devoid of granules; colour, black, with 
scattered traces of metallic green scaling. Legs 3node3‘a,te, pic.eous 
brown, vritli fine grey scaling and setie; anterioi* tibiie {jiiite 
straight externally and scarcely ciirverl internally. 

Type J in the South African Museum, 

Gape Colony : Somerset East. 

The unique specimen is a, good deal rubbed, hut it is probable 
tliat normally the scaling of the thorax and elytra is uniforndy 
dense throughout. The species is closely related to Hrldis, luit 
differs in its iindiiated genie, more slender scape, and miiehshoiter 
rotund elytra, 

35. SciOBiiTS PEAsiNUS, sp. BOV. (Plate XIX. flg. 5.) 

Long. 4--4|, lat, l|-2 mm. 

Colour black, «iensely and uniformly covered th 3 ;()ughont ’with 
greyish-green or bluish-green scaling. 

Head transverse, slightly convex, coriaceous; foi-ehead without 
any impressions; ejns rather prominent. Eoslrmn a little longer 
than broad, its basal margin sliarply anguiate, sides straight ami 
parallel, genm not at all dilated in either sex; up|>er surface 
plane and almost smooth, with only a faint central carina; the 
outer carinie obsolescent and quite liidden beneath the dense 
smJing,^ long and slender; scape not compressed,sub“ 

c}dii3dric*a,l, slender, gently cuiwed and abruptly ckvate; funiclo 
■with the fiivst and tiiird jointe sul'fequal. distinctly 

transverse, subcylindrical, base and apex of equal width and both 
Irmumte, sides very slightly rounded, broadest at middle ; upper 
surface couTes, evenly coriaceous throughout and without any 
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iiirproKsioiiR. Elytra ovate, truncate at base, shoulders very 
ol/ilijOBj sides inoderatcdy roimtied, broadest about middle; upper 
siirfjioe convex, ^vith line stihe whicli are found to be mneli 
].)road,er and ilistinctly punctured \\dieii the sealing is removed, the 
interwds of alxait eijiia.l width, almost plane, quite smooth ainl 
innMnictate. X/v/.s* I'litliei* long and slender, deinsely sr|iiaiiio.se, 
anteiior tibiai stiaight externally in 5 , greatty curved in o', first 
ta,rsal joint rather elongate. 

Tviuq 2 in tlui British Museum, E in the Oxford l^tusenoi. 

Na'^al; Pinetowu (./Z. Ho wick (Dr. 1) knock Broion), 

Estcourt {6t A, IC JL) 

Ifrom tlie two preceding small green-scaled species prasinm 
diiiei'S !.)y mason of its more slender and almiiptly clavate scape 
Mid its very elongate antennal dull, ])}" tlie obsolescence of the 
iXvtcrior rostral earinre, and by its narrower and more acuminate 
elytra., 

3G. ScioniiTS YI.TTATUS, sp. nov, (Plate XIX. fig. 8.) 

Long. 54, lat. 21 mm. 

Head strong]}^ transverse, sliglitly convex, with close shallow 
punctuation and dense grey scaling; forehead not impressed; 
eyes slightly pi*ominent. Rostrum scarcely longer than l>road, 
aimiate at base, sides gradually convergent from base to apex, 
gemc not dilated ; upper surface almost plane, tricaiinate, with 
rlense gi’ey scaling except on: the central carina, the outer carinte 
straight but grailually diverging anteriorly. Antennm moderately 
long and slemler, piceous, with fine grey vscaling; scape sul)- 
eoinpressed, rather sharply curved and gradually thickened to 
apex; funicle with the finst joint equal to the third, the sub- 
terminal ones rather short and distinctly clavate. Prothorax 
strongly transveivse, base suljtruncM.e, apex narrower a.nd truncate 
sides slightly rounded, broadest about middle, with a shallow con¬ 
striction at apex ; upper surface convex, evenly coriaceous and 
without impressions, sealing dense uniform brownish grey. lUytra 
short OAmte, jointly sinuate at base, sides strongly rounded, 
broadest at middle; upper surface very convex, witli fine stria? 
containing smaii shallow an\d closely-set punctures; the intervals 
l)road, almost plane, smootli and imjnmetate; colour black, with 
dense even scalnig, tlie intervals being alternately grey and brown, 
tlie latter with a slightly brass}^ refiectiou. Legs moderate, piceous 
with fine grey scaling; the anterior tibije {(S) straight externally, 
but vdtli the internal angle somewhat strongly produced. 

Tv PE cf hi the British Museum. 

Teansyaal. 

Hoscriborl from a single male leceived from Dr. W. Horn. 
This is a, near ally of S. virklis Msbh, but apart from its very 
different colouring, it may be rlistinguished 1>y its relatively 
shorter and l}roa«ler elytra, more prominent eyes, undilatinl gemc 
and its la'oader and more sharpty enrv(?d scape, a.s well as l}y tlie 
creniilatioii of the posterior tibiee. 
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37. ScioBius ARROWi, sp. iiov. (Plate XIX. iig. 10.) 

Long. Of, lat. 31- mm. 

Ileml transverse, black, coriaceous, ^vitli flense 1a*ovrn scaling: 
foreliead scarcely impresscMl; eyes moderately prominout. Uostni'h'i 
distirictly longer than broad, sides sebpamllol, geme sec.rcely 
rlilated; upper surface <leeply impressed, veitli tnree nai'L'cnr 
cai'ime, the outer pair parallel to near a[>ex, tiieiKte iiivei*g*eiit, 
very finely acieiilate, and vv'itli dense brown scaliiig. jUdertmT 
long and slender, pieeous, witli pale pubescfc^nce; scape strongly 
curved, slendei*, sul)conipressed aiidt ahru]3tly ctivate; first joint 
of the fiiriiele longer than the tliird. ProlJiGfcvx ratJier broader 
than long, truncate at base aiul apex, tiie latter a little iiari’ower 
than the* former, sides slightly rounded, broa.dest about inkMie; 
upper surface convex, vatli depi-essed :iiid rather distant granules, 
except idong the central line whicli is sinootfi and coriaceous; 
colour lilaek, the eeutnil portion almost Imre, the sides with dense 
Innwii scaling wliicb. almost conceals tlie graindes. Ehjtra broadly 
ovate, acimiiiiate posteriorly, ti’uncate jit base, sliouhiers obli(|ue, 
sides strongly rounded, Ijroaalest before middle; upper surface 
with the anterior portion of the disk quite fiat, but rising 
posteriorly to beyond middle, the posterior <leciivity being nnich. 
ioriger and more steep than usual, with line sti'iju containing 
rows of shallow punctures separated by minute granules, the 
intervals almost plane, very finely acieiilate, with a, few scattered 
rnmiite granules, mostly hidden by the scaling and more notice¬ 
able on the decimty; colour lilack with brown .scaling on the 
disk, but paler towards the sides and apex, and ^vith a conspicuous 
pale common V-shaped mark having its apex on the summit 
of tlie declivity, the intei*vals with distant ]iale sefir, which ai‘e 
longer and sabereet on the disk, and sliorter and ilepressed on the 
declivity. Legs slender, pieeous, with uniform fine pale scaling, 
the anterior tibice slightly incnrve(l at the apex. 

Type in the British Museum. 

Xatal [eolb IMscof}], 

I have seen only the type of this species, which was erroneoiisi}' 
referi'ed to Pkhjctimis callusus Boh. 1>y Pascoe. The shiipe of tlu.* 
eMm is unusual and gives the insect a distinctive facies. The 
speeimen is probably a female. 

38. Sgiobies horni, sp. nov. (Plate XIX. fig. 11.) 

Long. 7^-8, lat. 3-3^ mm. 

Head rather shoiter tlian its width at base, Idack, wu‘tli distinct 
close punctuation and fine grey pubescence, the impressed line 
dividing it from the ro.strimi very sliarply anguLite; eyes 
moderately prominent. Postrum distinctly longer than bioad, its 
sides subpriiiilel, the' genm only slightly and roundly dilated in 
Imth sexes; upper surface slightly impressed, trieaiiiiate, the 
aniiiEe straight and parallel, the punctuation and pubescence as on 
the head, tJie central earina bfU'e^and impunctate. Autentm long 
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and moderately slender, piceons and with fine grey pubescence; 
tlie scape not much curved, rather compressed and gradually 
clavate; the first joint of tlie funicle thickened, as long as the 
third. Frothorax- rather trans^'erse, gently roinr'led at the base, 
narrower and truncate at the apex, sides gradually dilated from 
liase to beyond middle, thence rapidly narrov^ecl to apex; iippei' 
surface convex, closely set with low rounded granules, but with a 
more or less distinct smooth central line; colour black, the 
granules hare, the interstices with fine grey pubescence wliicli is 
ileiiser at the sides. Elyti'a elongato-ovate, scarcely broader in 
tlui $ , jointly sinuate a.t base and a little broader than the pro¬ 
thorax, shoulders very oblique, sides not much i‘ounded, broadest 
eJ30iit middle; upper surface convex, with distinct striae, wliicli 
appear to contain rows of deep punctures or rovrs of small distant 
granules according to the incidence of the light; the intervals 
convex, the fii'st, thii-d, and fiftli more mised and luther narrowei' 
than the others, especially near the base, impunctate and wdtliout 
granules; colour black, with very fine short recumbent grey 
pu].)esceiice. Legs moderately long and slender, l>Iack with fine 
pale pubescence; the anteiior tibke in the dilated internally in 
the middle am I wfitli a very deep sinuation near the apex, the 
first joint of the tarsi broad but scarcely as long as the next two 
together; tlie anterior tibiae much less sinuate in the J . 

Type, (S in the British Museum, 5 in the Oxford Miisoiim. 

Natal : Charlestown. 

Neai-ly allied to S. •pollinosus Mlir., but it is a larger and 
narrower insect. It differs also in the deeper and closer punctua¬ 
tion of the head, the broader and more gradually dilated scape, 
tlie sliorter third joint of the funicle, the slight elevation of the 
alternate intervals of tlie elytra, the greatei* sinuation of the 
anterior tibice in the S , and finally the first joint of the tarsus 
is less elongate. 

The only three specimens which I liave seen were kindly sent 
me hy Dr. ‘Walther Horn, of Berlin. Unfortunately they are 
evidently much riilibed, and probably in fresh examples the 
pubescence wmihl bear some pow<lering similar to tint of 
poUinosus. 

39. BciOPJ-ITS WAllLBERGI Boll. 

S. nialdhergi Boh. Schbn. Gen. Cure. viii. Mantissa, p. 438 
(1,845). 

Long, 6-8i, lat. 3-4 mm. 

Head modei'iitely transverse, black, with fine close punctuation, 
whicdi is often inoi‘e rugose near the eyes, and densely coveiled 
with metallic green sealing, tliere being usually tliree sub denuded 
lines corresponding witli the rostral carinm; forehead scarcely 
impressed; e}^es not at all prominent. Rostrmn distinctly longer 
than broad, its sides .subparallel to beyond middle, tlie g&nm only 
slightly ami roundly dilated in both sexes ; upper surface shallowly 
impressed, with three distinct narrow ami evenly raised carinse, the^ 
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outer pair parallel to near apex and tlieii ciii'ved outwardly; 
punctuation and sealing as on the head, but all three carina^ bai*e 
irnpiiiictate, the apical emargination conipaiutirely shallow. 
A'UienrtfP^ long and moderately slender, piceoiis, with fine gi'eeTiisii- 
wdiite setie; scape scarcely compressed, distinctly and 

gradually tliickeiied to apex; first joint of fiinicle much longer 
tiiaii third, snbterminal joints longer than broad, Frothorax 
transverse, su]:^triiiicato at base, narrower and truncate at apex, 
sides slightly iminded, broadest al^ont middle ; upper surface 
convex, closely set witli low granules, ]>ut wdth thi'ee broad smooth 
lines, the outer ones ]:jeing oblique; colour black, the gi‘a,miles 
bare and sliiiiy, the interstices with green scales which are denser 
oil the smooth spaces. Ehjtra ovate, of the same shape in the 
two sexes, siibaciiminate towards apex, shoulders oblique, sides 
inoderatel}^ rounded, broadest ratlier before middle; upper siu'face 
convex, with deep strite containing large shallow punctures wdiich 
vaiiish behind middle; the second, third, fourth, and seventh 
intervals strongly carinate, the carinai being bare, sliiny, and 
subcateimlate, the fifth and eighth intervals similarly eai-inate 
ill the basal half and the sixth in its apical half, the remaining 
portions broad and smooth; colour black, tlie apices of tlie eariiue 
bare, the rest of the surface, including the strife, densely covered 
with metallic pale green or yeliowisii-gTeen scaling. Legs long 
and moderately slender, black, with dense greenish-white setiform 
scaling; the anterior tibiie more curved apically in the (S ? hut 
otlieiwise the legs are similar in the tw^o sexes. 

Type ^ $ in the Stockholm Museum. 

IjTatal: Malvern (O. jM Barker & G. A. It. Jf.), UpperTongaat 
R. {0. K Barker), Howick {Dr. F. Diniock Brom/i)^ Karkloof 
{Jets. Bali), Drakensberg {G. A. It . 21.). 

A very distinct species on account of its brilliant colouring and 
caiiiiate elytra, 

40. Boiobius squAMLLOsus Boh. 

sqiiamuhsiis Boh. op. cit. vii. 1, p. 194 (1843). 

Long, d 5, $ 6; lat. cf 2, $ 3 mm. 

Eead nearly as long as broad, slightly convex, finely punctured, 
and with dense gi’eeiiisli-grey scaling; forehead narrow and not 
impressed; eyes large and depressed. Rostnmi elongate, basal 
margin arcuate or siilmngulate, parallel-sided in d, somewiiat 
naxTowed apically in $, genjB not dilated in either sex, apical 
emargination small; upper surface slightly convex, faintly tri- 
caiinate, the outer carin® convei*gent anteriorly, scaling and, 
punctuation m on the head. Ante7mce long and slender, ferru-’ 
ginous, the apices of the joints infuscate, with fine grey scaling ; 
scape cylindrical, strongly cmwed and‘abruptly clavate; fimicle 
with tlie first joint about as long as the third,, terminal joints 
subconical Fratfmax slightly tmnsverse, truncate at base'and 
apex, the latter distinctly'narrower, sides gently rounded, broadest 
about nilddie; iip|xer sxtrface convex, finely and evenly coriaceous 



1906,J COLEOPTERA OF THE GEXUS SGIOBIUS. 275 

and without impressions, densely covei'ed with greenish-grey scaling 
and with a white lateral stripe. EhjtTct ovate in $ , iiiiicli narrov'er 
ill S , sul truncate at base, sides slightly rounded, broadest about 
middle; upper surface convex, with fine striie containing close 
punctuation which is continued to apex; the intervals of alioiit 
equal width, almost plane, quite vSmooth and shining ; colour 
black, with dense even scaling, wdiich is greyish or brownish with 
a dull golden-green reflection, the sutm-e and extreme margins 
being whitisli. Legs moderately stout, ferruginous or testaceous, 
with fine gre}^ scaling, the anterior tibiae straight externally in 
5 , distinctly curved towards apex in the S . 

Type d J in the Stockholm Museum. 

Cape Colony : Grahamstown {Miss Daly h Miss Sole). 

An aberrant species with no near allies. The depressed and 
approximated eyes in conjunction witli the comparatively narrow 
and elongate rostrum will at once distinguish it; but these 
characters scainely justify the creation of yet another monotypic 
genus. Boheman states that the rostrum of the S is not carinate, 
but this is incorrect, for the carinm are present in a specimen 
captured by Drege which I have examined, although less distinct 
than in the $ . 

Doubtful S'pecks. 

41. SciOBIUS PAIVANUS Woll. 

S. paimnus Woll. Ann, Nat. Hist. (3) ix. 1862, p. 22. 

S. ovatus^ nigy'o-fiiscus seel squa7nulis parvis deinissis cdhidis 
parce nehulosus, rostro ihirinqiie carinato; qyr&thorace brevi, 
suhconico ; elytris profunde 2^'i^nctafo-st7datis setisque erectis 
rigklis ohsitis, obscure alhido-tesseUatis; anteimis^ tihiis 
ta7*sisque fmcoferrugineis. 

“ Lo77g. C07p. lin. 2|. 

Habitat ‘ ad varias leguminas Si:>inosas regionis littoralis.’— 
Dom Welwitsch.” 

I have been quite unable to identify this species, nor do I Imow’’ 
where the type is to be found. Mr. Arrow has kindly searched 
through the Wollaston types in the British Museum, and informs 
me that S. qxtwanm is certainly not among them. It is impossible 
to Siiy for certain from the description only whetliei* the species 
really does, or does not, belong to the genus Sciohius. The absence 
of the central i*ostral caiina and the presence of ei‘ect, stiff bristles 
on the el 3 dra are both aberrant characters. But it is the locality 
(Angola) which makes the point specially doubtful, seeing that 
all the other species of the genus are confined to extra- 
tropical S.E. Africa. Moi^eover, Wollaston was probably not 
quite clear as to the distinctive characters of Sciohius^ as the 
other species described by him proves to be a Fhlycthms. It 
appears likely, therefore, that paimiim, ^vhen rediscovered, will 
be found to belong to Systates or some other allied genus. 

pROC. ZooL. SOC.--1906, You I No XIX, 


19 



276 


ON THE COLEOPTEEA OF THE GENUS vSCIOBIUS. [MlU*. 20 , 


Index of Species. 


aciculatifrons Bob. 

. 17 

*angiistiis, sp. nov. 

. 30 

arrowi, sp. nov... 

. 37 

barberij sp. nov. 

. 18 

bistrigieollis Bob. 

. 10 

brevicollis Fabr. 

. 9 

chictus Boll. 

. 21 

eiiiereiis, sp. nov. 

. 3 

eognatiis, sp. nov. 

. 6 

ciiltratus. sp. nov. 

9 ; 

dealbatiis Palir. 


deplanafus Boh. 

. 12 

%ranipeniiis Bob. 

. 12 

granosns Fabr. 

. 1 

grisens Gyl. 

. 20 

borni, sp, nov. 

. 38 

■^iinpressicollis Bob. 

. 8 

"^lateralis Bob. 

. 14 

%itipeniiis Ffdir. 

.. 16 

'**'margiijatiis Fiibr. 

.. 23 

’'^'miiricatns Bob. . 

. 29 

^naiiiis, sp. nov. 

obesiis, sp. nov. 

. 34 

. 4 


oiieili, sp. nov. 11 

opaliims, sp. iiov. 7 

^'^paivaiius Woll. 41 

paii7.aiiu.s, sp. nov. 31 

^pei'ingueyi, sp. nov. 25 

plauipeniiis, sp. nov. 13 

pollinosus Faiir. 22 

pondo, sp. nov. 27 

^orcatus Gyl. 28 

prasinus, sp. nov. 35 

piillus SpaiTin. 21 

scapularis Boli. 19 

'^chonlandi, sp. nov. 32 

spatuiatus, .sp. nov. 24 

.squaniulosus Boli. 40 

teiiiiicornis, sp. nov. 15 

tottus Sparnn. 28 

varhis Boli. 21 

vidnus, sp. nov. 26 

viridis, sp. nov. 33 

vittatiis, sp. nov... 36 

wahlbergi Bob.'. 39 


Tile numbers indicate the order in which the species are 
described. The names printed in italics are sjTionyms. Those 
species marked with an asterisk are not represented in the British 
Mnsenm collection. 


EXPLANATION OP THE PLATES. 


Plate XVIII. 

Fig. 1. Sewhi'us cuUratHs, ]>. 243. 

2. „ obestfs, S 1 P* 245. 

3. „ ememw, d, p. 244. 

4* 5j opa/Ows, 2 j p. 248. 

n $, p, 252. 

6. „ coff}M:t ftu% , p. 247. 

7» ,j phtnlpennis, ^ 

8. „ p. 257. 

j> teiU(h>rniHj ^ 

10. j5 S]}afidatHS, ji, 262. 

11. „ ^enn^ue^i, p. 263, 


Plate XIX. 

Fig. 1. Sci(}hi^ls idduKs, , p. 204. 

2. „ auf/nsf us, S, P- 267. 

3. „ pomh, $, p. 204. 

4. „ panzanna, ^, p, 268, 

5. „ prasinus, , p. 270. 

6. „ schonlamli, , ]>, 268. 

7. „ viridis, , p. 269. 

8. „ vithilus, ^‘■271, 

9. „ uanus, , ]>. 270. 

10. ,j arroivi, p.272. 

11. t, liorni, ^ ,iK 272, 
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A Coiitrihiition to tlio Study of Evolution based mioii the 
Mexican S})ecieri of Bv HANt> (Ainow. 

FJhS., B\Z,S. 

f Recei\'e(I Vfurcli 2,190G.] 

(Plato XX. and Text-%iires Gl-83,) 


Contents. 


General Part, 

Gonclusioiis arrived at from the study of tlie differeutiiitiou, variability, and 
distribution of these Lizards, ]ip. 277-299. 


Systematic Part. 


Key to the main '>TOiips of i^Iexiean and Kortli-American Vnemhlojihfri, p. 300. 
Deseriptiou of the various kinds of CnemhlttphaviDi with special reference to their 
viiriutions, p. 3Uli. 

Characters of South-American CueuiidojfJtori, p. 301. 


C. se.i'Iineatus, p. 302. 

C. Ji(/]jenjthriis;, p. 307. 
Deppei-Group, p. 308. 

C. p. 309, C. dej^jjet, var. 

eoziiuiela, p. 316. 

C. cjiittatm gnttaius and C. //. 
imnratahllls, p. 320 
(Ujlaris-Group, p. 327. 

Tabulation of characters of the 
,5^ift/(Trbs'-<.Troup, p. 329. 

Key to the species &.c., p. 32S. 

C. marhiriun, p. 328. 

C. gularls, p, 330. 

0. semifasHatns, p. SBL 
C. septemidttaius, p. 335. 

C. scalar hi p. 335. 

C, communis, p, 337. Ta])ulation 
of characters, pp. 310, 318. 


C. communis oceidentalh, p. 339. 
C- communis copei, p. 316. 

C. communis australis, p. 352. 

v</mmunis hocourfi, p. 35C. 

0, mcwicanuSiP. SoS, Talnilation 
of characters, p. 302. 

C. mewicanvs, var. balsas, p. 303. 
TESSELLATUS-G.ROrP, p. 367- 
Key to the species &c,, ja 3G8. 

C. perpJexns, p. 368. 

C. icssellat'us, p. 369. 

CK iiuavimus, p. 371. 

(7. rttbidus, p. 371. 

0. nudanoslctliiis, p, 372. 

maitjfris, p, 373. 

C. orhdiiieatus, p. 373. 

C\ hiornatus, p. 873. 

( labiiilis, p. 371. 


Keterences to the original descriptions of species, pp. 371-375. 
Map: Plate XX. 


It was in the forest an<l bnsli region of the Atlantic Tieri^a 
caliente, on the eonline.s of the States of Oaxaca and X^era Cruz, 
tliat I first liecaine personally ac(|uainte(l with Ctiemidophoivis. 
There was only the spotted, large 0, gattatm^ bait fiirthei* east, 
where the Saa^innah begins, its place was taken by the small, 
stiiped C. deppeA. 

On tlie Pacific side of the Isthmus, at Telinantepec and Salina 
Qmz, C. deppei and the large, eoiispicnoiisly striped €. im- 
mulahilis. These kept on further inland until near tlie foot of 
the abrupt soiitliern edge of the plateau. The small C, deppeA 
ceased, and a very large, tiger-barred lizard, C, viest'icemMS, made 
its ap 2 >earance. The stripeil 0: immutahilis seemed to coiitinne, 
but on closer exaniiiia.tion it was found that all the striped mid¬ 
sized to ]a.rge specimens were the young and immature of (A ?nexi- 
ccni'fis, 'which reigned supreme on the open southern plateau until 
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at Oaxaca itself it \v«as joined by the spotted, ratlier Iniglitly 
coloured 0, hocourtu Tlius the Cnemidophoru84imi\^. showed a 
very diftereiit aspect in tlie east, south, and north-west of the 
triangle examined during iny first journey. 

On the second journey, chiefly in tlie States of Morelos and 
Guerrero, the aspect was again difierent. Tliero are no Cnemido- 
2 ihori in the Yalley of Mexico. They were not met with until 
I had crossed tlxe'^liigh range of mountains which separate tlie 
Central plateau from Morelos. The only Oummilopliori at 
Cuernavaca rvere the partly striped, partly maihled oi* slightl}^ 
cross-barred variation of C. raexicamts^ var. balsas^ and such 
specimens w'ere traced southwards to the River Balsas and up 
again to Chiipancingo in Mid-Guerrero. In the hot valley of the 
Rilsa.s itself it associated with C. de-jypei^ wdiich wns, ho^vever, 
rather difierently coloured from any of those met with in 
Oaxaca; it disappeared long before the backbone of the Sierra 
Madre del Sur upon wdiich Chiipancingo lies; but on descending 
the southern slope, the upper limit of the Tierra caliente 
was marked by the reappearance of C\ deppe% and by a laigei* 
striped form which recalled G. immutahilis^ and any doubt about 
this was set at rest at a still lower level, whei'e these twm kinds 
persisted dowm to the Pacific coast. 

All this waas sufficient to rouse my interest, and I did not 
miss many opportunities of at least trying to secure as many of 
these lizards as possible. It was not easy. Only at a few places 
did I receive real help from the Indians. In 1902 I caught 
the lizards by hand, with nooses or with wdiips, a procedure wdiich 
often reduced my party to utter exhaustion. Shooting wdth a 
pea-rifle was naturally not very successful. In 1904 I took 
Dr. Meek’s hint and provided myself wdth a small pistol and 
shot-cartridges, and thus I secured hundreds of creatm-es wdiich 
otherwise wmuld have escaped. Still, even this was hard and un¬ 
certain wmrk. YHien, as in Guerrero, during the rainy season a 
dense mass of herlis springs up almost everywdiere, no ground- 
lizard can be seen except in the naiT*ow^ ti*acks a,cross wdiich they 
flit, to hide in the tangle, warned by our approacli. Moreover, 
they are very local and they do not ahvays appear. Rain, certain 
winds, or a dull sky keep them in their lairs. One may ride for 
days and not see a single specimen. Then suddenly there may he 
hundreds, and wdiat are really members of one clan or even of a. 
smaller family may be collected. The next few^ days aga in may yield 
nothing or only a single specimen here and thei'e ; and this is\*ea]ly 
worse than nothing, since it leaves it undecided wdiether its 
characters are truly typical of that district, or merely individual. 

We collected in the States of Oaxaca, Morelos, and Giierreio 
some 250 specimens. An enforced prolonged stay in the hos¬ 
pitable house of Professor 'Whitman in Chicago eualxled me to 
examine about 200 specimens in the Field Museum of Rat. Hist., 
mostly collected by Dr. Meek in regions which I have not visited 
myself, but about which he could give me valuable information 
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as to the physical features, , I have to thank the authorities of 
that splendid miiseuiu for their liberality in sending over to 
Cainbriilge the greatei* niiml^er of their CnGmkloiyltorl for minute 
examination. These were supplemented by the study of the 
specimens in the British Museum, where, as usual, I had the 
inestimable benefit of my friend Boulenger’s critical advice and 
never-failing belp. Borne Berlin t}^3es have also been examiiiech 

The total of Cnemiclo2}hori studied for the purpose of this paper 
amounts to some 520 specimens, from the United States to the 
Isthmus of Tehuantepec; about 450 of these are detailed in the 
ajjpeiided tables. Adding aliout 40 from South Ameiica in the 
British Museum, studied cursorily for general comparison, tlie 
whole amounts to some 560 specimens, apparently sufficient for 
all purposes, hut in reality not so, since, foi' instance, the whole 
tessellatus-^voui) is but meagrely represented. The v'hole luiige, 
from the Isthmus to Utah, is enormous, more than 2000 miles ; 
and even if we restrict ourselves to Mexico, the 500 specimens are 
crowded into comparatively few distilcts and leave many large 
regions bhink. Such a Iriniik is, for instance, the country from 
Colima to Acapulco, 300 miles. For the whole of Mexico proper, 
excluding Yucatan and Lower California, scarcely 60 localities are 
on safe record. A single locality, Hermosillo, represents the 
whole large State of Sonora, and Presidio near Mazatlan the Stite 
of Sinaloa.. 

Mexico is an ideal country for the study of geographical distri- 
])ution, because it contains, often in juxtaposition, vast semi- 
deserts, high plateaus, big continuous ranges of mouutains with 
peaks in the eternal snow, hot lowlands of the Atlantic or humid 
type with luxurious rain forests, and of the Pacific or drier type; 
large forests of pines, oaks, or of tropical trees; rivers and lakes ; 
regions of enormous fertility and hopeless deserts. In short, 
every climate and every conceivable kind of bionoinic conditions 
are represented in this country. IsTo wonder that this diversity 
is expressed in the well-nigh endless, kaleidoscopic variations , 
of the genus Gmmiclophorns^ the main genus of strictly hiimi- 
vagous Lizards of the country. 

This Tejid genus is invaluable for the study of vaiiation. It is 
so plastic within its w^ell defined geneidc characters, that it is repre¬ 
sented by some form or other in almost every kind of terrain. Its 
highest altitude above sea-level seems to he reached near 7000 feet, 
as showui by its occiiiTence near Santa Fe in ISTew Mexico. In 
Mexico its highest record is 7100 feet near Puebla; it is absent 
in the Yalley of Mexico, about 7400, and at Ameeanieca 8000 feet, 
but it reappears at San Juan del Rio 6300, Oeiaya 5800, Acam- 
baro 6000, Patzciiaro 6700, Durango 6200, Chihuahua 4700 feet. 
These localities show that the lizards are not averse to moderate 
altitudes, hut ail these places are situated on some kind of plateau. 
On more isolated mountains the lizards seem to stop at a lower 
level. For instance, on the eastern slopes of the Uevado de 
Colima they stop at 5100, on the Cerro cle San Felipe near 
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Oaxaca at 5400,Avhilfc<t they are swariumg at 5200 feet level Kear 
Cliilpanciiigo they do not go beyond 4500 feet. I suspect that they 
are stoppecl by those changes which on so many mountains coincide 
with the usual lowest level of the clouds. 

Although frequently found in mvincs and on the spiii-s of 
inouritaiu-raiiges, they avoid the inoiintains theiuselves, and above 
all they are averse to crossing a, system of cut-up lidges of 

moderate height. 

Borne species, C. deppet^ hnniutahiUs, and giUtakts, are natives 
of the Tierra caliente, which they do not leave, so that any con- 
tiiiiioiis rise ])Gyond 3000 feet is to them an absolute banier. 
Wlieii, by the way, Cope uiontions 0. deppel from Guadalajara., 
this certainly cannot refer to the plain of 5000 feet upon which 
this town lies, but to the deep depression of the neigliboining 
Eio de Santiago, 2000 and more feet lower! 

Sontherii, tropical species do not ascend far; butnortlierners, or 
let us say highlanders, extend their range fref|uently into the 
lower, trojacal climes, and thereby they imdeigo considerable 
changes. 

It was stated that these lizards are very plastic. There are 
some species which average only 50 mm., while others reach a nose 
to vent length of 140 imn, 

I have selected only a few characters, chiefly the su])raoeulars, 
the composition of the collar, the rows of scales of the humerus, 


Text-fig. 61. 



LopiilosD of tile fruiit of tlio left foveanu of Cuemidu^^horus me.Tiefiwis. 

A, B. Two specimens from Cuernavaca. C. From Balsas No. 2. I). Cuer¬ 

navaca No. 8. 

Diagi’ammatic; I, an arrangemciit occurring in Cuernavaca No. 6 and 
Rincon No. 2. 
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tlie fore and liiiid aspect of the forearm, thigh and tibia, the 
feinoiul pores and tlie coloration, or ratlier the pattern and its 
modes of evolution as indicated in the various kinds from youth 
to age. These characters a.i*e not all of equal importance. The 
scaling in front of the forearm and of the tibia is subject to 
endless individual variation in detail, even in specimens from the 
same locality, so much so that these variations cannot be well 
described in short terms. Eor instance (text-fig. 61), on the front 
of tlie forearm tliere may be 3 longitudinal rows of transverse 
scales, or only 2| i-ows, i,e. two complete and a shorter, smaller row 
intercalated fi*om the elbow downwards; or the half row may ])e 
added to the side. The sole object is to protect a given surface 
with scutes, and this is attained in various ways. If some scutes 
happen to be larger than usual, otliers are corresponding!}^ reduced; 
and if thei'e should not be room enough for all the preformed 
scutes to gi*ow, granules fill up the spaces, the total available 
space being of course predeteimined, cf. text-fig, 61. 


Text-fig. 62, 



Lepidosis of the under surface of the left forearm. 


A—C. mmutahilis, Salina Cruz Ko, 1. Covered entirely with small granules. 
B==C. se^vlmeatiis, North Carolina. Cover^I with enlarged granules, 

C=C. australhf Laguna, Oaxaca. With slightly enlarged granules. 

D—C. aitstraliSf Laguna, Oaxaca. With enlarged granules. 

The rows of scalcwS or scutes which cover the thigh (counting from 
the pores to the highest row on the front aspect of the thigh) are 
often difficult to count, especially when some of the iws are not 
arranged in reguian 1 ines, Fi^equently some scutes are intercalated, 
representing wdiat in other specimens has been developed into an 
entire extra row. There are many indications that the number 
of scales, or of the rows, increases with the size, with the growth 
of the lizard, and still more likely with the growth of the species, 
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Tills question must be left in abeyance. As a rule, however,^ the 
la,rger species seem to have more numerous scales upon the thighs 
and elewliere than their nearest smaller relations, ibis iiijiy be 
ill the nature of things; it is quite possible that these niaiiy-jointed 
arnioiiriiigs cease to fulfil their purpose when the individual com¬ 
ponents pass beyond a certain size. 

The presence or absence of a separate frenocular plate, so often 
relied upon in siistematic works, is quite unreliable. Its^ absence 
is due equally often to suppression as it is to fusion with some 
neighbouring plate. 

Text-fig. 63. 



Lepidosis of the under surface of the foreanii. 

aA=C, we.viecimts, Balsas No. 3. Eiijht forearm. Several rows of enlarged 
polygones down to wrist. 

B- meA'icanuBi Balsas No. 2. Right forearm. 

C==C. mexicanm, Cuernavaca No. 8. Left forearm. Large scutes. 

U=C'. memcamiB, Cuernavaca No. 10. Left forearm. Large scutes. 

It seems reasoiialile to assume that 4 supraoculaivs represent 
the more primitive condition, whence, by reduction of either tlie 
anterior or the posterior scute, the number is reduced to 3. In 
most of the text-figs. 61--8S these features are clearly visible. 

Tlie composition of the collar and the protection of the posterior 
side of the forearm are difficult to describe in a few words. To 
avoid the divawhack of vague ternrs, the reader is referred to a 
series of iliiistrations vrhich are intended to standardise the 
phmseology employed in this paper (text-figs. 62, 63, 64, 65). 

Borne systematists have laid stress upon other characters. 
Peters, for instance, found that the first upper labial was denti¬ 
culated in C, deppei ; this is best seen on the inside, hut it is by 
no means always the case in that species, while it occurs also, 
occasionally, in Ct iimnivtahiUs^ in Q, commimis from Cozumel 
Island, and perhaps in others. 

ITnpracticable were also the, at fii*st sight, great differences 
whether the keel of the tail-scales runs parallel,' subparallel, or 
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oblique to tlieir main axis. Cope and others have employed the 
relative length of the hind limb as expressed by the point which 
the longest adpressed toe reaches on the neck, ear, or eye. This 
criterion had to he discarded on account of astonishing variation 
in allied individuals. 









Lepidosis of tho collar and throat. 


A=C. tessellatus from El Paso, Field Colurah. AIus. Collar composed entirely 
of small, mostly granular scales. 

B=C. me,viccaius, from Totolapan No, 2, 

C=0. commiciils auMralis, Cuicafclan, 140 mm. 

I)~C. communis australis, Laguna, Collar composed entirely of large scales. 


The skin of the back is granular, but the grains may be fine or 
coarse ; there is no way of expressing this intelligibiy ; moieover, 
counting of the grains across the middle of the body reveals 
enormous individual differences—for instance, in 0. giUtatus of 
Aqua fria from 100-180 granules acims. 

The arrangement of the scaling of the preanal region proved 
likewise unmanageable. It does not follow that these discarded 
diameters are of no systematic value. On the contrary, the sum 
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total of those arifl of many others produoes that genera] soinetijing 
which so often tells the experieneed wliat of lizanl he lias 


i\‘xt-iig. on. 



Ltiiwlosis of t he coltir luid throat. 


A=C. Salina Cruz No. 1. Edge of collar formed ]>ya complete 

row of graimles. A iiest or clufiter of enlarged granules in the centre of 
the throat. 

B=C. inexiecmnS} var. Lahas No. 8. Collar composed entirely of very large 
scales. 

C!=C. difpel fronpBaipCarlos. A few single granules intercalated liotweoii the 
large scales forming the e<lge of the collar. 

I)=C. ^exlineatus from North Carolina. 

E—€. flep'peij Cmroynl No. 5. 

F~C. mnmunis amfrails, Cuicatlaiij half-grown. Collar compos(?d of very 
small scales and many granules. 

got iiold of, liefore sulimitting it to his artificial keys, which in 
i*eally interesting cases often refuse to work. 

Siipraoculai^-h Gollar+Humerus-f Forearm + Femur 
•+ Pores -f Colomtioii = Species, 

is a kind of condensed equation, hut the line has to be <lrawn 
at its length, lest the equation becomes bewildering when comparing 
tlie variations of many kinds with each other. Since each of 
these dnimctm may have at least two values (large or small in 
numbers or in size as the case may be), the poasible number of 
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perniiitationB is enormous, at least tlieoretically, liiit in reality it 
comes to pass, that, owing to some occult law of correlation, certain 
combinations do not occur. These give us a clue a.s to the specific, 
siibspecific, &c. value of the items employed. For instance, in the 
whole genus of Ommido^pliorus the rt obvious combination of 

large posterior a,rm-scntes with only 3 supraoculars does not occiii*, 
except a.s individual freaks or true abnormalities. A welhsciitellated 
forearm is mostly associated with a large-scaled collar and with 
4 supraoculars, perhaps because the prevailing bionomic conditions 
favour a strong lepidosis: but where the yenlus loci favours 
small scales, the completely granular forearm is coupled with a 
small-scaled collar (e, g, in the tessellatus~gvon^^ text-fig. 64 A); or 
the collar is in an unstable condition, the scales decreasing in size 
towards the sides of the collar and interspersed granules are fre¬ 
quent on the edge {e. g.^ in G. deppei^ G, sexlineatus^ and G. communis 
australis^ text-fig. 65 D, E). It is then a question which part 
initiates the change, and which jiarts follo'w suit, or, may be, are 
not allowed to yield to the new tendency. For “ not allowed we 
may say overruled by natural selectiond^ 

IJnfortiinately we know next to nothing about the advantages 
of these features. Broadly speaking, large forearm-scutes are a 
featiii*c of the liigh plateau and of the mountiainous districts, but not 
of forests, gi'assland, or saiidy^ soil. I rather suspect that arm-scutes 
ai‘e connected with a I'ougli ground, physically rough in its detail 
composition, such as is produced by the rubble of volcanic and 
limestone formations. The same agency ma.y be applicable to the 
collar, but not conceivably to the supraoculai*s. 

Ooncei’ning the colour p^attern, A spotted garb, light spots upon 
clarkei*, uniform ground-colour, seems to he the effect of forest or 
Imsh life upon an originally striped creature; for instance, G. inwin- 
tabilie compared with 6'. guttatns, and G, hocourii with 0. mexicanus] 
but it is also the reaction of a life on the open, periodically droughty 
plateau, e. g. the strongly spotted G. coumiunis. This seems con¬ 
tradictory, but tlie tertium co^nparatiouh^ the moving agency is 
the monotonous light, wdiether this be due to the abundance of 
broken slia.de, the subdued light in tlie forest, oi* the absence of 
shade in the open under a glaring sky. In neither case can the 
organism retain the stripes! Moreover, that unknown influence 
which causes the appearance of pale field spots has thereby intro¬ 
duced a new element, witness the behaviour of these spots during 
theii* growth so that a longitudinally striped pattern may he con¬ 
verted into one of transvei-se stripes. However, these questions 
have been dealt with, tentatively a,t least, in Proc. R. S. 1903. 

The so-called systematist wants above all to label and shelve his 
specimens; his beau ideal is a good species, and his ambition as 
many of them as possible. His chief anxiety is to point out the 
diflerential clia-racters, Every individual belongs, in his idea, 
to a perfectly definable assembly, the ultimate boundaries of which 
enclose the “ species ” There are also others, not splitters,” but 
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luiiipei’s;' v’Ilo, riglitly allowing more amplitude of variation 
ill tlieir coueeptioii of a .species, commit the following error. They 
think that intergrading of two species is the .same as continuity 
from one extreme to the other. For instance, if the overlap of all 
the a.vailalde characters should occur in one and the .same specimen, 
then presanialjly the two supposed species would lie the same, 
Irat not—and this is the irsiial procediire—if the overlap of tlie 
character.s occiiis only in a whole number of specimens taken 
together. 

The following diagram illii.strate.s an important point. Let a. />, c, 
d he 4 diflereiit cliaracters, eacli of wliich can vary from, let ns say, 
.small to large; and let us a.ssume tliat cliaracter a (for example 
ihe .sciitehatioii of tlie forearm) is the cpiickest, the most sus- 
ceptihle, to change. Let s[>ecie.s A cliango towards B, and let B 
change towards A, by gradually a.ssiiining the respective charactei'S. 
Then it will he found that the two changing sei‘ie.s will overlap com¬ 
pletely ov coincide in all their four characters, only when all these 
character.s have ari'ived at a medium condition, and again when tliey 
all have arrived at the other extreme end. The diagram shows 
moreover that, although the results are the .same, at tlie terminus 


and in the middle, the A and B 
every .stage. 

series of evolution are different at 

Small. Medium. 

.Species X ~a h e tl 
changing ; 

towards a h v d 

a 6if d 
(i h c d 
a h t‘ d 

; Lakge. 

ct h a 

d 

a h 

\c d 

i 

b V d. 

a h c d, A has changed into a form in 
which all the characters aro 
largtj; A rcsemhlUuf B. 
a h a SjMcIes B changing into, or 

1 towards A. 

d 

Ct 1) 0 

i d a 

h 0 

d a 1 

'c 

fl a h t‘=a h 
d tc h e 

lii 

d ah a 


d a h'c 

d a h e~n h e d\ 

I 

Diagram illustrating the ovcrlarping of characters. 


B n-muhlcs A, tut is not genetically the same, since the conibinatieiis 
rf a o small, or a h e medium and d small, &c. occur nowhere in the series 
winch represents the cluinges from A towards B. 


^ In this paper! have employed agreat number of specific &c. names, 
often using trinomials, in fact a,s many as the greatest of “ splitters ; 
but this has been done for the sake of convenience, for shortness 
of expression, and having done^ my best to diagnose the groups, 
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.species, subspecies, races and varieties, I have proceeded to point out 
those individuals which upset the dia-gnoses. 

Cope lias riglitly said, lleporb U.8, hlat. Miis. for 1898 (1900) 
p. 569 ; — “ The discrimination of the North American species of 
this genus is the most diiiicult problem in our herpetology. No- 
wdiere are sulispecies more sharply dehued than in CnernidophorHS, 
that is geographical forms, wliich are not always true to their 
characters.” He, however, practically left the Mexicans untouched, 
confining himself to those of tlie United States. 

Most of the species ” are so plastic, so variable, that they may 
well drive the systematist to despair. Not two authoiities wdll, nor 
can, possibly agree upon the number of admissible species. 

The Cmmidopliovi in their unsettled condition, are truly 
delightful as an ideal object lesson in Nature’s way of species- 
making. 

It has been iny ambition to find truly intermediate individuals, 
real links between the groups and between the reasonably supposed 
species. This was suprisingly difficult! It was a reasonable 
premiss that such links shouhl occur at the saine place, at least in 
the same district, with the two forms to be linked. If the link 
occurs somewheie else, the question enters a new field of inquiry. 

It is fairly certain that the three forms of the cUp)pei-^m.p^ 
G. deppei, 0. immukihilis^ and C. guttatiis, are closely allied to 
each othei’; and it may now be taken as proven that G. mwmiahilis 
tiuiis into 0. guUaiiis in consequence of living in the Atlantic 
Tierra caliente. These two forms actually run into each other, 
but they are easily sepai’able when in their respective typical 
gai-bs, in which ease, moreover, slight structural difiei-ences are 
apparent. Result: 0. guttatus is a terminus of evolution, as 
being the spotted race of C. inimutabilis—scientifically expressed, 
G. immutahilis, var. guttata ; but thanks to accident, priority of 
naming, it has to stand as G. guttatus guttatus, and tlie parental 
stock form stands as C. guttatus, var. wimutahilisl No sense in 
that, but justice is done to the fetish, although not to the lizards 
to which these paiaifiiernalia should be subservient. 

Further, the Salina Cruz, Tequesixtlan, specimens of 
Oaxaca are ty|)ica], intensified 0. immutahUis ; they can hold no 
intercourse with those of the Atlantic si<le, a point about which 
I am positive, owing to the configuration of the country. 
Mingling still occurs on the isthmus proper; and in the forest¬ 
lands of Guerrero C. inunutahilis tends to assunie the spotted garb. 
Now let us assume that these woods were destroyed for ever, and 
that tlie divide between the Atlantic and Pacific hotdands is also 
laid bare, then we should have tlie typical G. guttatus in the 
xitlantic TieiTa caliente, and the typical G. wnnutahilis on the 
Pacific coast: two good species, because they are well defined and 
geogTapliically separated. They were considered as good species 
by Cope and ]>y Boiilenger; but I found the intermediate forms 
in districts of intermediate bionomic conditions, so that iio^w at 
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best tliey are subspecies, if not local i-aces, or, woi'se still, only 
pattern-va3 ieties. 

I-ii short, v'e hare here itro forms in the mtaalprocess of erohilhn, 
wiiicli require only tlie acci<lent of a pliysicai separation belt—- 
whieli of course would not alter the remaining inclivitlua-ls—to 
give them the standing of local races, but scarcely of suijspecaes 
on account of the slight structural differences, and tliis l>ecause 
the}^ are still in the process of making! 

It is fairly safe to consider the var. mmmiahilis as closely allied 
to 0. deppei, perhaps as a larger foian evolved from a more gene¬ 
ralised clan of 0, deppei On p. 319 the question is discussed 
whether true links still exist between them, but none have Ijcen 
found. It is therefore concluded that 0. deppei and C. immmta- 
hills being practically coterminous in their wide image, their 
differentiation from the hypothetical common stock had proceeded 
far enough to turn them into ‘hspeeies,” imjilyiiig the disappearance 
of links. Ill other words, these two forms, concerning each other, 
are no longer in the act of being made This may mean eitliei* 
that their divergence dates back a longer time, or that tliey have 
divided the ground between them sufficiently well, leading lives 
too different for competition, and too diverse in the ensuing 
reaction upon the siiiToiindings, so that the differentiation has 
proceeded more rapidly. The facts that C. deppei inlaibits also 
the Atlantic hotlands, where it meets the G, (jnitatus (from 
which it is structurally and in pattern more widel)' removed than 
from the G, wwmtahilis), and further, that C, deppei has such an 
eiiorinoiis range southwards into South America., these circum¬ 
stances rather favour the assumption that G, de 2 ypeii'S an old foiin 
and that the evolution of 6'. wmiutahilis is of an older date than 
its splitting into the present striped and spotted or Pacific and 
Atlantic races. Present species are older than suhspecies, and 
these are older than their present races. 

On p. 305 the very pertinent question is discussed whctlier 
the small G. dep>pei is always separable from the equally small 
G. sexlineakis, the least differentiated, the most primitive of the 
whole genus, of which, by a fortunate accident, it happens 
to' be the type. M’e tliere succeeded in singling out some 
specimens of C. sexUneafus from Sauz near Ohiliuaiina., and of 
G. deppei from South Guerrero, which apparently a,re not 
separable; but we had to explain these as cases of conveigent 
development, or, let us say, as due to the coincidence of* the 
variations of all the characters employed. Some valid reasons 
were given to show that these Guerrero clans irre local varieties 
of the other siuTounding G. de^ypei. The argumentation seems 
satisfactory, but it would have been far less so, if these con¬ 
vergent lizards had been taken in neighbouring districts, instead 


* Tlie differences are, however, sometimes so small that, if, for instance, the 
Cajones (text-fig. 81E) or the Mialmichan specimens (e/. p. 326) were the only 
representatives hnown of C. hmmitahilis, we should mihesitatinglv treat them as a 
subspecies of 0. ieppei ! 
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of 1200 miles asunder. (J, deppei and (J, sexlineains^ witli regard 
to eacli other, are two good speedes in tlie fullest sense, although 
all their available eharactei's ma.y over hip, or iritergin.de, not only 
singly, ]-Jut conjointly. They are two old species, sprung from 
one coiiiinoii stock, well and firmly estnblisheil, re[)resenting each 
other ill widely separate and apipareiitly very different countries, 
one in the Tropics, the other in hToi'tli America propei*. Florida 
and Texas have mucli of the type of the Tieira caliente, but it 
would be hopeless to look for the tertmui comparationis between 
the more ISTorthern States and the Tropics of Mexico and Central 
America, unless we assume that the ISTorth-western Plateau, -with 
its ranges of mountains, from the Western States right through 
Mexico, has caused the evolution of the many other kinds of 
Onemidophori, which now separate and connect C. d.eppei and 
C, sexlhieatus^. 

Our problem is not to exiilain why these two species should 
occasionally be so much alike each other in their widely different 
habitats, but to investigate whether, how, and why tlie intei’veniiig 
country, the liulk of Mexico, has turned its lizards into what they 
are, namely the great 

The family of the Tejidm is old. Of several dozen so-called 
genera in South Americ:i;, only two are found also in Mexico; 
name!}", one species of Ameka in the eastern and western hot- 
lands, and the genus Cnehiidophorns inch Verticaria, This geipis 
is old, but not old enough to occur on the West Indian Islands, ti 
fact which limits it to the end of the Miocene e 2 :»och. Yucatan 
was under water until the beginning of the Pliocene; it has 
received its few Cnemidophori since that epoch, and the same 
applies to the Atlantic lowlands along the Gulf to Florida.. Only 
C. (juUatus and C. deppel have got into these parts of Mexico. 
For Texas only 0, sefdhieatus and the little C. gida-ids were 
available inimigrants. 

G. mexicanus, a very distinct species, exists on the Tres Marias 
Islands. Other species inhabit tlie small i.s]ands of Lower Cali¬ 
fornia, both in the Gulf and to the west of tlie peninsula; proofs 
of the existence of the genus in Mexico in early Pliocene times. 

It is doubtful when the great central plateau between the 
Eastern and Western Sierras l\radres liecaiue dry land; until late 
Tertiary times it was an inland lake. Longest available for 
terrestial creatures were Southern Mexico and the Pacific portion— 
a great stretch of land from Central America, to California, 
including parts of the present Pacific Ocean. It is in this belt 
that we have to look for the home of the hlexican and North- 
American Cnemidophori. Their present distriliutioii agrees well 
with this lyypothesis. There is an abundance of species in the 
South ami in the Yorth-west, whilst towanis the North and 
East, across the plateau, occur far fewer forms. 

The great ims'^eLA.-irt'A’-group is an illustration of a group centred 

Lack of material prevented me from corroboratin:? Copers statement that 
C. sexlmeatm and C, (fidtms absolutely merge into eacli otlier, ef. p. 305. 
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ill tlie l^ortli-ivestj wiienco it lias sent a few outlying forms east¬ 
wards tliroiigli the basin of the llio Grande. The Gi’LJius-groiip 
is strong along the "Western Hierrn. G. (jularls itself is tlie only 
kind Arhicli follows the same liasin, and it is (with the exception 
of some tesseUatus-iovnii^ iie<Mr Mnnterey) the only species known in 
hTiie^'o Leon and ILmaiilipas, C, comrnunis extends from Jalisco 


Text-fig. 

123321 33 33 34 43 



Evolution of Pattern of C, depjK'i^ from 6 to 11 pale strijies. 


^ In (d! time dutiframs of jiattern evoIiitUm the Arahw refer to the ivhite 
ehmiifes. The Bommi numerals refer to the Fielda. 
FieMl lies hetweeu sfrij^eslaml % Field ll hetiveoi stripes 2 and S,Stripel 
passes tlmmph the Fmi}\ aloinj the fa nl and upon the Thigh. Strme 2 passes 
thnmith the. Fpe, above the Hip and ’upon the Tall. Stripe 3 eiudoses the mid-field 
when, there is no fourth pair of stripes. 
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across Ouaiiajiiato to Piiel^la, anil in Soiifclierii IJ^Iexico, Ijelow' tlie 
plateau, we find an abimdaiice of various kinds. 


Text-fiy. 07. 
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Evolution of Pattern of C. $c(dctris from youth to adult; cf. text-hg. 76, p. 336. 


There is a great gap in the map without any Cnemklophorus. 
Proc. Zool. Soc.—1906, Yol. I. No. XX. 20 
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s])e;ikiug witlnii ;i, frifisi T:ri;ipiL*<) niid Yera (Jraz 

to 1.(01 tocos. Alostj ot* olio latter jStato* lies tr>o iiiyk ; aial tins 
aititiule would be a suMeieiit factor for stO[>]_jiiiy tbe eastuvard 
exteiisioii of (J, comrtuinli^ and its tillies. fSTo (JucciiUloj^hori Iiao'e 
ever been recorded from Jalapa., altbougli tint <!isti‘iet lias ])eeii 
tlie iiUDting-groiiiid of many good collectors: none are known 
from Orizaba district, ran 1 tlm Coiuisioii cientifica {cf. Cope's List, 
Prnc. Am. Pliil. 8oc. 1885, p. 372) returned none fi-oin the State 
of Hidalgo. The northern half of the State of Yera Cruz is 
covered mostly with rain-forest. The reputed aljsence in the 
triangle is easiest accounted for by the assumption that C. ijvlaris 
coming from tlie North, and C. defpei wdtli C. guitatas from the 
South, ha.ve not yet met, perhaps cannot meet on aceoiiiit of 
unsuitaljle bioiiomic conditions. 


Text-fig. 70. 



Evolution of Pattern of C. f:cssvUahis A-D and of C. CHhidnts E. 


How, tlieiij have we to imagine that the spreading of (J/feniulo- 
•phortis in ?i[exieo 1ms taken place ? Of course we leave aside the 
idea of a multiple origin. The usual explanation of zoogeographers 
would be as follows :—Some indifierent species spi'cading from the 
South through the Pacific half of the country northwards, and 
thence into the United States, lias on its way given rise to the 
vaiious foims of lizards. This not unreasonable assumption, if 
upplieil to the species as we actually find them distrilmted, ^Ax>uld 
impl}' that they liave changed, say, from A into IJ into . . . L\ each 
with bide-branches or suli-species, but that on tlieir arrival in the 
North ill the form E they have been turned again into something 
like A, Ikppel and se:dineatios are near allies, but such a 
reversion or retiun to pristine conditions is most unlikely. It 
\vould, moreover, mean that E. wdnTe assuming A-like characters, 
must also be intlier like 71. But in i*eaiity tliis is not the case. 
On tlie contrary, A {seediueatas) turns into E {(jalark) ; this in 
turn into 7) and C {eoniminns occldentaUs); C into -S {(E copeA), 
the var. aostcalis of ivliicli we have some occasional difficulty in 
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se[farating from C. hirundahiVis nm'l (jidtatus^ wliieli are veiy 
diJ'toreiit'1‘roiu (\ C, in auotliei* turiis in 

T»iliclioa,c<iii and tlm .Balsas l)a.siii (\ n^(\ricaiuis. wliicli roaiclics 

its terniiiial ^level ^pmeut in Oaxaca. Lastly, 0. hocourti represents 
a. tliinl oftshoot from V, coiiiinu/us (cf. p. 2<'^7 and pp. MoO-35»S). 

\Ye liave therefore to search foranother exjdaiiation. 'We postu¬ 
late the existence of an indifiereut stock, somewhat like a. eomhiiia- 
tioii of C. deppei and C. seidhimtu.s, with a, range from South to jNsuth 
over those |)a,rts of tlie eoniitiy whirli at that unknown period did 
not vet exhi1:»it the present vaiiety of pl'iysieal, 1)ionomi(‘ feataires. 
CtH‘taiiily the Western >Sierra was tliere in ])ul.k, hut not as it is 
now. Then came the }»hysieal changes: siihsidence of much of 
the Pacilic land ; the development of desert features in the hTorth- 
west and l!^orth ; the traiisfoiTnation of the eentral lake into a 
silted-iip plain, the central tableland; the spreading of foi'ests 
over the Sierin after the volcanic eru])tions liad subsided,—insliort. 
the assumption of the more recent fetitures of Mexico. 

IlamI ill hand with these clianges went the making of the 
species, rn Ioco\ and as they spread further upon new ground, 
tliey changes! fnrtlier, giving rise to still newer vaiietios, i*aces, 
siihspeeies, and species, a seemingly endless kaleidoscopic ]process. 
This is not a netv process; it was always going on, Imt we see 
only the present results, and of the inaiiy extinct forms W'e Iviiow 
naught. 

Broad]}' speaking, there are now tliree or four main gvon})S. 
One centres round C. tessellatns^ essentially in the hs^ortli-west arid 
iNortli; a second comprises the gidaris-groni) of the Oentre and 
l>Test; thirdly,the essentially Soiithern, tropical 
group; lastly, C. sexlineatiis, the least specialised, in the United 
States. Each of the four geograpliical regions or main haintats 
of these groups has its own characteristic features; theyai'e types 
of hioiiomie conditions. 

The greatest number of well-distinguished forms occurs in the 
Lower Oalifornian district. At least G (or 7 uith (4 sediKtudifH 
in California); 4 of them are insular 

The existence of ti species on the little Oedros Islarid is only 
piartly an illustration of the effect of isolation— (I lahhAis on Oedins 
Island, 0. mhklm only on B. IMargarita Island; vnodmffs. 
tesseUatm^ martpris, and h/perythrys occur on islfinds but also 
on the neighbouring niaiiilainls, which coiiseipieiitly prove to he 
\"eritable refuge-islands, remnants of a formerly larger kind- 
complex, Characteristic of, even peculiar to, ‘this "land are 
i\ laliaUs and C, hjperyth'ua. whilst the other species ai‘e of 
tesseUfitus descent. 

Another centre of great variety is Oaxaca, wTth likewise 0-7 
forms which are referable to the deppeiand the (jid{ais-comvmnis- 
fiiexiemivB group. Tliis great diversity is in concord with the ver\' 
varied physical features of that Btate.*' It is there that tlie Tierra 
caliente embraces with an eastern and a western arm the most 
southern portion of the plateau, a wedge which is eon tinned 
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towards tlie Istlimiis tlsrouju-li its juiirtio]! witli t'he SieiTa 
del 8iii‘. The Atlantic and Pacific types of jiot climate are juxta.- 
posed. The Southern species meet ntliers of tlie strji'k 

which have come from the ISTortli, at least tVoin the plateau, ainl 
they meet others of the eoanvnon’mstoch which have come rroui 
the West. h)r may be, if we prefer it, tlie Soiitliern deppel-(ji‘OHj) 
has b\' its iiortlnva.vd extensiim crossed the Southern iiiemljers of 
the coin! ait ills-stocky wdiieli extend from Colima along the coast 
across the Isthmus through Yucatan to Cozumel! Indeed, we can 
iinderstaiid wdiy the Oaxaca-Isthmus district should he so idcli in 
forms. It is a liighway, the meeting-ground of tlie Soutli and 
Yorth exchange, and at the same time so diverse in bionoinic 
conditions, any but deserts or semideserts being there represented 
within a small compass. 

The l^tate of Oa,xaca is the meeting centre of Yorth and Boutin 
East and West conditions—a comlniiatioii which occurs nowhere 
rise in Alexieo. In comparison, the rest of this tirge countiy, in 
spite of w’oiiderful variety, shows far more fundamental uniformity, 
each of its main divisions in its way, and, as the ma.p will show, 
with, rarely as many as 4, more often only 3 or 2, and even only 
1 kind of Ciietiridofjdtorns. 

Tltesc facts are elocpaent tesLunoiiy that the diversify of hlmioitiic 
conditions is responsihle for the varions kinds of these Ihards. 
Yever mind, for tlie present, whether this must mean eitlier that 
jiatural selection has weetled out those variations which do not fit 
in, or tliat the liionomic condifcioiis have actually caused tliese 
vai'iatious. Fortunately our Cnernidopkorl seem to testify tliat 
both views can go hand iii hand. 


The change of the pattern of a typical from stripes 

to tiger-bars during its growth from ^amth to age shows that this 
change takes place side hy side witli natuiul selection, not Ijeyoiid 
its control. Otherwise it wouhl mean, as I Iiax’e pointed out 
elsmvhere, tiuit all those are weeded out which in their youth do 
not happen to l^e striped, and those of the second year wliieli do 
not liapi'ien to liecome spotted, and those of old age wliich do not 
manage to assume the cross-harred jiattern ! There are no young 
C, incxicanns wliich are not striped, but no old specimens with 
stripes. 

In O', deppei the greatest numher of stripes occurs in old speci¬ 
mens, and this fact is not due to the others having heen weeded out, 
siiice niany-stripeil young are not relatively but positively i*are. 
If this ma.n 3 "~.sti'iped pattern is best for this species, it is hard on 
the young to liave to wait for it during the time that they are 
most ill need of protection. The changes are constitutional arid 
also cansed directly by the external bionomic prevailing eomlitions, 
and some of tlie “ protective ” results are quite iiieidenta] ; for 
instance, the fact that many a vividly stripeil 0. dejipei appears 
quite stripeiess, monochrome dull, when seen from in front insteail 
of sideways or from Ijehind. This striking feature is the result of 



296 


DR. 13. GADOW tJX EVOLUTfC^X 


[.I\lni'. 20, 


tlie still sf.iiiewhnt iiiibriestin^ii' slutjs:* of tlie giruniles of ibo skin. 
If it were iiorriifiil it would be distdlowed, if iisefnl it lui.i-bt l^e 
encoiiroj^’od i but! if it be ueitliei*, it ^\onld still coiiiiiiiie iiiii-il it* 
disa]'>pears 1>\' bAelf, wbeii tlie gnuiiiles lijive beeoiue tof) uuiforui 
for tills aceitloiitnl by-j6ay. 

Almost eveiA' one of tlie taxonomic clmnieters invisstigated in 
tins paper lius an ainplituile of variation witbin some of tiie 
species wliieli equals that of the wiiole genus. From tliis fac't 
we can <lraw several conclusions. Either tliese variations are iin- 
iinportaiit to the welfaie of that particular sjeeies, or tliis is still 
ill an iiiLsettleil eoiiditiori. L c. it is making new species. If tlie 
exceptional or extreme variations were liarinful, we should expect 
them to Iiave lieeii eradicated longa.go; even the tendency of 
varvinii' in that particulai*' direction, unless this kind of vaiiatioii 
is of com pa ]a lively recent date. 

Again, since tlioy occur in individiialsof the sarne localitv, they 
liave ohviouslv not lieen swainped by }iaiiniixis. x\ll tlasse 
Cneipidopho/’i form practically isolated clans, since tkiey do not 
travel. "\Ye might say that tlie iidiahitaiits of a. i>lain have mon* 
chances of mixing, and that therefore theyar(3 more monotonous 
in their features, have in fact arriveil at the general average. 
Clans oil the other hand ctudined in a wdley, or on a mountain, 
or in intricate terrain, are isolated, and tliey shouhl therefos'e lie 
still more subject to panmixis. But instead of tbeir having settled 
down to fixed rnoiiotoiiy, we find just tlie reverse : tlie variations 
of their eliaraeters are at tlieir liveliest. How are these fluds to Ije 
reconciled ? Only, I venture to submit, by the assumption that 
these variations are the direct result of, caused by, tlie direct 
influence of the surroundings, regardless of natural selection, 
wliicli can, niitl will, step in only wiien certain \nriatioiis turn out 
to he harmful in that particular locality. 

It may mean an improvement to have 21 instead of 2U femoral 
pores, instead of increasing the w'ork of each pore ])y 5 jier cent. ; 
but if that 21 “pored lizard should mate with an old-fashioiual 18- 
poreil female, the oftsjrring may proliahly show' soiiu^ gain in 
coriiparisoii with tlie motlier. lYJiatever ma}^ ],io tlie use of tiiese 
pores, their activity certainly depeiuls ujion the reijuirements of 
the wliole organism of the lizard, which in turn is ndluenced lu" 
the conditions under which it liappens to live. If that |daw 
favours, in the most roimdaliout wny, the activity of these pores, 
they will react liy increase, either in size or in numhers, [leihaps 
actually thus increasing during the life of one individual” ’ 

Xot all individuals respond alike easily. Some lag heliind, atid 
may lie they come thereby to grief, although tins is not veiy 
likely. Take the pi’eseiit case. What puts an end to tlie 
refractory lizard are the snakes, the ground-cuckoo, the Groto- 
phaga, and siinilai* enemies, whose attacks represent accidents 
alisohitely regaidless of the difference between 20 and 21 pores; 
but this same difference is e(.|ually irrelevant in affecting the 
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creatiirols orgaiiiFUi itself, since tlie 20 glands can easih' (io tile 
extra wca'k lietweeii tliein/'x 

Tlie same reasoning applies to tlie pioteelioii of the forearm. 
The nature of the ground over wliieli these lizards liavc to riin, 
conceivahly iiiaa' directly inlluence, stimulate, these gaiters com¬ 
posed of long rows of broad scutes. I lea.ve it open, not always 
to 1 ‘ouse the anti-Lamarckian ire, wdietlier the scutellation is 
due to iiatiiiul selection ; Imt I want to know why these same 
scutes are lost again hy those delegates of a gaitered kind which 
have sti’addled into forests or upon sandy ground. Or, aiiother 
point of A'iewA The ‘•granulated specimens ” of C, onexlcanus from 
Cuernavaca, and Ciia.utla [cf. p. 367), or those of C. coimnimlis 
occldentalis from Patzcuaro, should be at such an olwious dis- 
a,dvantage to their gaitered Imethi-en that these tendencies ouglit 
to have been eradicated long ago. 

Wonhl anyone be bold enough to stipuilate a. physiological 
diflereiice hetweeii the possession of 3 or 4 supra oculars ? Fine, 
instea.d of coa.rse, granulation prevails in the skin of the cleppel- 
groii}); tlieir Avhole organism is imbued with this acquireil 
character, and this tendency is likely to spread, to assert itself in 
all those parts whei'e scales and scutes are not positively required. 
In most species Avith normally 4 supra oculars these a re Ixyrdereil 
]>ehiud by one or more rows of granules ; in some specimens tla^ 
last supraocular is split, or mueli re<luced (e. (j. text-hg. 71 A, 
p. 303), and there ai*e more graiuiles, and granules fill its Avhole 
spa,ee in the deppel-gvoxrp, except in those old-fashioned individuals, 
about 10 percent, with rather local predilection, vAdiich still retain 
the oiiginal number. That is all, neither more nor less! 

Every normal oi*gaiiisin, and its constituent oi‘gaiis jointly or 
separately, tends towards ^ greater 2 :)erfectioii f. It is under tlm 
influence of the law of perfection. This must be so unless the 
whole idea of onward evolution is a dream, and it is a, 3iecessai;v 
outcome of the principle of the inheritance of acquired chai*acters. 

Hevi' wo nro treading on uncertain ground. However, I liave found many 
do'/ens of cases in wliicli one or two of the distal pores of the whole series are 
iiuperlect, or very small, obviously nut functionab and frequently on the other leg 
the coiTCspoiuIiiig pores nr<j altogether missing. These may he cases of retrogression, 
of decreasing pores; hut m>' argument is of (;ourse valid for de- and increase. Only, 
somehow, one jirefers to consider the largest immhers as rexwesenting the ultimate,, 
newest condition. 

t 1 am well aware that I am treading here on dangerous ground and liable to hi^ 
misunderstood. The process involved may he mysterious, but it is nut mystical. 
“ I\>r.Fectioii ” and “law"’ arc used for want of less equivocal turns; they are 
figures of speech, not concrete and absolute, hut abstract and relative ideas. Pew, 
if any, creatures are perfect in the sense that they cannot he improved. Ornitlio- 
rhyncliiis may represent the acme of vertebrate perfection in the Murray Kiver, but 
as"a mainiiral it is lamentably imperfect. There is a “ law of chances ”; it is not a 
law made hy the will of somebody, but a convenient expression for the average 
summary of facts as they result from the “ nature of things.” A squad of raw 
recruits'may all inalie bulls" eyes, hut they won’t 1 

There is onward evolution and also degeneration or devolution or regressive meta¬ 
morphosis, likewise aftf?r all progressive. To exclude the latter, .1 used the expression 
“ normal organism ” for the sake of .shortness. Those who scent teleology in 
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Animals and plants have, since the beginning of life, aequired and 
inherited and retained whatever nns l^etter, and they have got 
rid of imperfections, so that tliis whole process itself lias become 
an acquired and iiilierited character. Tims alone ca.n it lie 
explained that an organism can and will, under new eiicnmvstam'es, 
OF under new and sudden stress, react in a manner surprisingly 
quick and straight to the point. 

The OmmidoiiJwri are so plastic that they still respond to 
every new condition, and in so varied a. country as Mexico they 
ai'e liable to meet witli new conditions whenever tliey siu’ead (not 
migrate!) into regions new to them. These need not be localities 
where no Cnenildophorm has l:)eeii before. The whole process is 
now very complex. For instance, a clan of typical 61 conmun/is 
occideritdh^ may spread into locality A, which is already inlialiited 
by LK iuriUHtaldis. htore likely than not, it will there assume 
some of tliose characters Avliich the prevailing conditions produce 
or require, and the result will be a superficial resemlilance to 
C. inmutahills. Into this same locality spreads a elan of t}q3ieal 
6', mexicanas^ wliicli also assume some of the clmraeters wliieh 
tlie aboriginal C. imrauiahilis possesses ; but the insult in these 
“■ iriniiigrants ” will not be the same, because C, omxicrinus and 
C. comm finis are not the same. 

A great resernl^lance between the three kinds of lizards will 
result ill obedience to the yenlas loci. One of these may yield in 
the matter of pores and arm-granules and in tlie pattern of (colour, 
but retaining its collar; the other set may concede nearly eveiy- 
tliiiig, but may stick obstinately to some other feature by which 
alone it proclaims its descent. 2s ot because that point is necessary 
to its welfare, but because inheritance happens to he too strong, 
at least for the present. 

The whole body, i. e. the sum total of all its eliaractei'S, of 
whicli we can follow mdy a few, is eonsideraldy influenced by new 
eiivironmental, bionomic conditions. All the cliara-cters, being 
therefore in an unstable condition, or shaken up, “vary’’sepa¬ 
rately ; some, howevei*, vith an obvious a,mount of correlation : 
with the result that many combinations are formed—some of them 
good, others bad or indifierent, and thus, seemingdy by accident, 


orthogenesis,' teiulency towunk perfection, &c., iiuiv he rofinaeil to Ilii'ckerw 
piscuss-on of these and similar snhjeets in his ‘Oenorelle Morphologic dcr 
Orgaiiismeii,’ Chap. xix. (Berlin, 1806); reprinted as (Jhap. ix. p]). 311-319 in 
1 niin]>ien dorgenerellen Morphologie der Oi-ganismen ’ fBerlin, 11)06). There, ]). 313, 
iie iwts the excellent term Teleosh foi- H. G. 15ronn’’s “ Oesetz; der progressiveii 
yntwicKelmig.’q On p. 317, K^e^feli''s ¥orvoUkonimnunp:s4heorie,’’ practically 
iiiclamiig Kimer s Orthogenesis, is discussed. Haeckel finds fault with Niegeli’s ex¬ 
pression that ^-ali organisms have theto become more complicated or perfect” 
as leading to teleology and dualism, but Hieckels substitution of a “general luecha- 
. Aature” does not mend matters. 

riie main pui’pose ot an organism is to live! Of course that, again, is not a. 

business, Gesehae/f, that what it is busy with, “ das was er 
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new A^arieties, races, etc. arc formed, or at least initiated. 
Wlietlier tliey can liold tlieir own, can liec<;)ine cuirinir>ii, or 
predoininant, depends upon tlie test of life and time. In any 
case, when we speak of them a,s new varieties or races wc., we 
thereliy but 3‘egister tlie fact that tlie characters of these lizards 
in certain localities avera,ge diHerently from wliat we are pleased 
to consider the normal, more universal stock. 

On tlie other hand, where environmental conditions are stable, 
or wlien the new homes imply no hionomie change, there should 
he no reason for shaking up the organism ; it should arrive at a 
settled comlition, and the only changes, if any, should lie very 
gradual and orthogenetic, following the law of iinpro^'eiiient. 

It follows from these considei*ations, that the evolution of new 
species should be most active, most obvious in varied, not in 
moiiotoiioiis districts. It tilso follows that change of environmental 
conditions need not imply migration, or spreading, hut change of 
conditions loco. 

It is a kaleidoscopic process—a stirring up, and there are new 
com]}illations, some of transient existence, others are obvious 
failures, others are lucky hits which should he the most successful 
a-ccoivling to all canons. They seem to fall into the categoiy of 
mutations,” hut to a rather mild extent, since tlie game is i^layed 
fairly with all the pieces or characters ujion tlie hoard, none more 
and none less. The game has been played incessantly and in 
many places by these lizards, hence the possibility of the oceiirrenee 
of tlie same combinations at different times ami places ; and such 
coincidences become probabilities when the pei'foiinei's ai'e of a 
l^indred stock and play under similar conditions those subtle rules 
and influences and traditions wliicli Nature is able to corriger 
la fortune.” 

The distressingly lahorioirs examination of half a tliousand 
s|)ecimens of fJr(emido 2 )horas has not lieeii in vain, since it has 
i’evealed not a few instances which ai‘e favourable to tlie iiiter- 
pretations and to the general conclusions given in tins paper. 
None amounts to proof, but even an occasional glimpse mav^ lead 
to a. patli into and eventually out of a tangle which hides quagmires 
and precipices with its luxuriant and often thorny growths, Imt 
winch above all attracts us by its glorious and mysteiious beauty. 


Befinition of the germs Cnemidophorus Wagler, pt.; Boulenger, 
Cat. Lizards, ii. 1885, p. 360.—Bwift-running, strictly liumivagoiis 
TejidiP, w'ith a long, narrow arrow-hearled tongue, not I'etractile into 
the base; lateral teeth compressed, bi- or tricuspid; bead covered 
with large regular shields; anterior nasals in contact -with each 
other; dorsal scales granular; veuti*al3 large, foiiiiing regulai* rows; 
with a double collar-fold ; with femoral pores; tail round; eyelids 
and ear-opening well developed. 
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A Kejj, or ijeaerfd dofiintlon of the lOoAru (jroftp^ of Me.rican 
\fud Xorth-A lin'rieao. Cilemid^)p]lori. 

4 .siipiTiocular.^. Collar CiBiiposc‘il of la.rge sealtss. 

Po>toritur surface of foj-eariii eovorod \\4th 
gTaiiiilt's. U.8.A. into Nortiierii M’oxioo, 

0. se:dlofiatiis"^ , p. 302. 

4 siipraociilars. Collar composed of large scales. 

Forearm normally vritli scutes, or enlarged 

polvgi>]'ies .. Ceiiiroil or giflaris-fjroujo p. 3*27. 

4 supra oculars- Collar coiiipjosed of small scales, 
espeeiMlly tlie rows wliicli form the ])Osterior 
etlge. Forearm p-osteriorly covered A\-itli 

granules . XorthAresler/i ov iesseUatos-gronp'^d, p- 307. 

3 siiju'aoeulars. Collar eompose<l of large scales. 

Forearm granular. Socilterii or depjm-grov.p. p. 308. 

For comparison J give a. fevr data of th.e dooih’-AQiierkan. fvrio^i 
rf OneittidoplKh'(OS. The first 5, C. oc(dd\fer to C. loiojk'ctada, are 
closely allied to eaeli other, and are all from Boutheiii Soutli 
America, Le. extra tropical, ddiey are distinguished hy the very 
.small number of femoral pores; the position of tlie nostril is in 
the first nasAl, f. c.‘^interior to the nasal suture/'' as in tlie 
llexieaiis (in the other Boiitli Americans tlie nostril lies IjetAveen 
the two nasal }dates); wlien there arc only 3 snpraocnlars, tliis is 
due to reduction of the anterior vSeiite, instead of &ie posterior as in 
tlie Mexicans. In this respect, therefore, tlie mere number is no 
indication of relationship Avith the cZ(?ji|)cCgTonp; it is rather the 
reverse, 

We observe the same differences in the shape of the collar, 
.some of tlie iessdkdios, oihevt^ of the gnlaris type : Avitli or witliout 
grannies at the edge, and, e. g. 0. leachi, AAuth intermediate 
conditions. Tlie luimevus is covei'ed either Avith many small 
rows, or a feAv large rows, followed by smallei’ rows. But all tlie 
8oiith-Aiiierican species agree Avith the ies,seUatas imA deppei grou|is 
ill the entirely granular covering of the posterior side of tlie 
forearm; there being not one specimen knoAvn Avith scutes or 
even enlarge<l ]iolygones. 

Concerning tlie colonr-pattcru there seems to lie the same 
amplitude of wiriation fimn adult species Avith many sbaiply 
defiiieii strijjes to tltose in Avhich the stripes fade away, or aiv 
dissolved into round spots, mostly also with field-spots! e. g, in 
C. lemniscatoos; lastly there-are some Avliich attain a moiiochromc-j 
condition. 

* Hereto possiltly also 0. distiiiguislied by tlie fusion of tbe two 

froiitoparictals into one plate, p. 307. 

t Hereto possibly C. lahialis, disting'uisiietl Iw the aasfil opeiiinff being' in contact 
witb tlie second upper labial, p. 374. 
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OxE.MlD(D*liORUS SEXLIXKATUS Lillll. 

(Text- figs. 71 A, B, B : r>2 B: G5 ]); 73 A, II) 

'Material exaniined ■ 

4 from Raieigli, 2^. Carolina. 

3 (1 each) from Pensacola., Florida ; Kansas ; Duval 
County, Texas. 

2 from Bloomington, Indiana. 

3 from Ban Diego, California. 

4 from Banz, north of Chihnahiia (Coll. Dr. Aleek), 

DefuuiiOiu —4 siipiaoeulars. Collar composed of several rows 

1 4 large scales (text-fig. 65 !>); posterior siirfa.ce of forearm wdth 
several rows of slightly enlarged grannies (text-%. 62 B). Under- 
parts white; 6 to 7 wliite or yellowish comj^lete stripes on the 
hack: fields diark without spots (text-fig. 71 A, B, C). Bize 
tlistinctly small, np to 70 mm.; an adult $ from Baiiz, with large 
eggs, only 57 mm. 

With very wide distribution iiiKorth America; from Alaiyhaid 
and Deiawnre to Illinois, Kansas, and Kehraska,; soutlnvar-ds to 
Florida, throngli Texas to Laredo, thence to Chihiialma, Arizona, 
and into Southern California. 

Liniie's types came from Charleston, S. Carolina; Etlit. xiii. 
p. 364: ‘Worpns supra, utriucpie liners 3 albis angmstis et totidein 
nigris alternis. Dorsum lineis 3 mediis iiiterjectum, caiiescens 
tpiasi ex dnabiis lineis albidis. Iliigje duo sul) collo/'’ 

Supraoculars 4; the posterior is separated from the parietals by 
one or more rows of granules, unless it is almost in contact 
with the parietals. Of the four Raleigh specimens only the 
largest has 4/4 complete snpraocuia,rs! In one of 68 mm" only 

3 3; in the other of 68 mm. (text-fig. 71 A) the posterior is 
aljsent on the left side, on the right" it is reduced to a largct 
granule, and the anterior scute is broken u]) into several The 
58 min. specimen has only 3/'3, due to loss of the posterior scutes, 
but the anterior pair is broken uj) into several. 

Freiiocular plate variable. In twm Ptaleigii specimens present, 
in one absent on both sides, in one present on the left side only. 
Aliseiit in all the four Banz specimens. 

Collar (text-fig. 65 D).^--According to Cope, scales of c*olla.r 
larger, in fe\v rows, the largest forming the- lower.” In reality the 
collar of C. sexlineatiis is variable and closely approaches tliat of 
the C. deppeCgvou^. Instead of the posterior edge lieing formed 
1:y a iwv of large scales, it is in many cases, at least in the centre, 
eoiiiposed of granules only ; or there are numerous granules 
intei-spersed between the scales of the edge. The large scales 
themselves often decrease in size rapidly towards the sirlest Cope's 
figure is much more to the point tlmn his description. The 
strongest collar, with an edge of large scales and but few or no 
grannies, I find in the two Ban Diego specimens. 

Humerus with 5 to 7 iws of scales, of which the first 2, 3, or 

4 are eonsideraiily larger than the rest. 




IK MEXirAK LIZARLS 


Po.steiior surface of fore 
but severaJ rows of tliese 
are .slightly enlarged. 


irio (text-fig. 02B) eovni'eil with 
exteiifliug variably from ellicov 
rVccording to Cone, sijeciiiieu.s 


Texas, New Mexico, and Arizona with the granules more enlarged 
than, in specimens from the Eastern States. Of four specimeiu 
from Saiiz I find only one with consniciiously enlarffed rows ol 
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gL-auiile8. auotlier with very sliR'ht, nimo.st impereeptihie, and the 
re.-it witli iiiteriiiedijite eidai'geuieuts. In the four iiaieigh 
speeimeiis 2 or 3 rowK of grannies are sliglitly enla-rged. ,lii no 
i-ase are the enlarged rows directly coiitinuoiis wilili tiie posterior 
seales of the luiiiieriis. Anterior surface of foreaini witli 2, 21, or 
3 rows of plates. 

Femoral scales according tn Cope in () rows, less frecpmutly 
ill 7. I find 6 rows in the Raleigh specimens, three of the rows 
[•eacliing tlie knee. Two of the Haiiz specimens have only 5 row's, 
rtf iviiieii tivo am very large and alone reach tlie knee ; another 
specimen has 4 to 5 irregular row'-s, and another has only 4 roivs, 

»jf which the first is extremely lu-oad. 

Tilda wdth 2i to 3 rows of phiteKS. 

Femoral pores 14-19. Ealeigli, 15/16, 17/17, 17/18, 18/18: 
»Sanz, 15/15, 15/16, 16/16, 18/17; Bloomington, Imi, 14/14 and 
19; Sail Diego, 14/14 to 16. 

Coloration. —T^nclei* parts uiiiforiidy wdiite with ;i, motlier-of- 
})earl gloss, or ])lue-green tinge on the Hanks. Above: a,sliy to 
hla,ck-])rowu fields wi'tliont any pale spots; with three pairs of 
white to yellow' complete stripes, in addition to a. dnll-eolouved 
(.•entral streak. Tlie latter varies eonsiderahly. It is eitlier a. 
faint line in the centre of the hrowii a.ncl himd mid-field 3-3, or 
it forms a w’ell-marked streak, so that there are seven stripes in 
all: or, lastly, it is differentiated into a. pair of pale brown lines 
which are separated by a dark brown central atrealc, so that theiHi 
are 8 stripes in all, as, for instance, in the Raleigh speciiueus. 


j 

Length. 

(inm.) 

Collar. 

Forearm. 

Pores. 

Ealeigh, N.C. 

o8 

Weak. 

3 rows of very 

17 

(Cimhriflge Museum). 

G8 ' 

Moderate.: 

sliglitly en¬ 

larged grannies. 

33 33 

17 


68 i 

„ 1 

33 33 

18 

35 

70 ; 

Bather i 

53 35 

10/15 

j Bloomington, Ill.' 

1 69 1 

.strong. ; 

Weak, edge Enlarged gran- 

191 

35 J3 

i i 

i 58 

partly . 
grainilur. 

3? 

nles iiuti small 
polygoiies. 1 
Somewhat en- 

14./14! 

1 Pensacola, Fla. 

^43 

larged graimle.s. 
» ! „ „ 


t Sun Diego, Cal. (4) ... 

56-64 

Strong. 

6 with slightly 

Lia-i 

1 

i 

1 

j 

i 

! 

i 

! 

33 { 

j 

1 

enlarged 
! granule,s. 

1 with small 
polygones. 

to 

16/16 


No iield-spots, 


’3 >J 

33 J3 

53 55 

No tkld-sputs wliatiivor. 


35 5 5 

No iieldyi'jots. 7 stri}a‘K. 
None with liehlspots. 


G and 7 stripe.s, 3/3 either 
parallel, with a long 
faint centra^streak; or 
enclosing an island as in 
some C. with 

more numerons stripes. 


The intereslhig question is iehether C. gularis and C. sexlineatiis 
merge into each other. According to Cope they do so in Texas, 
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Ne-w Atexico, and Arizoiii!., *‘11 we refer speciiaeiis witli fewer 
tliaii 18 pores and no s[>ots ])etAveen tlie stripes or on the sides to 
tde C. sexlliieatus, we fiial that in certain specimens from the 
region in question [e.g. specimens from tlie Pecos River, fi'oiii 
Aew iVtexico, from Plateau Creek in Colorado, and from Fort 
Cobb in California] the post-antehraeliial scales are larger than 
ill the eastern specimens, though not so large as in tlie true 

ijularis. 

In another series the post-aiitehrachial scales ai'e equally inter¬ 
mediate in size and there are no spots, but the femoral pores are 
esilarged in luimbers; for instance, specimens from Santa Fe in 
Flew Mexico, Camp Whipple in Arizona, and from Chihuahua. 
From these Ave pass ea,sily to the true C. s. gidarisy with large 
post-ante1.)raichials and spotted s])aces.” 

This sounds rather conclusive, but Avhen juit to a inoie 
scrupulous test there appear difficulties. For instance, we should 
expect, from Cope’s vstatement, that it should l>e the Chiliualma 
district which is inhabited by truly intermediate links lietw^en 
C. (jidaris and C» sexlhieatvs. But it so happens that the 4 8auz 
specimens have in all oiih' 129 pores, i.e. avei'age 16T ; liere]>y, 
and b}' their spotless colour-pattei*n, they aie well on the side of 
Cu se^dineaius, while only one ap^iroaches 0. (jidaris in the covering 
of the foi'eaii'ii; and liy their small nuniher of femoral roAvs and 
in their small size these specimens stand quite alone. MoreoA^er, 
the most eiilai*ged polygones of the forearm are associated AAutli 
only 15 pores. 

Bpecimens from Bloomington and San Biego shoAV that a 
decided!}^ Ioav number of pores can be associated Avith a more 
polygonal forearm covering, and Avitli a strong as well as a Aveak 
<;ollar. Better links are the 09 mm. specimen from Bloomington, 
Illinois, and the 62 mm. specimen of 0. gularh from Duval 
County, Texas, and this specimen aa’ouM be a perfect link if it had 
18 instead of only 15 pores. If the enormous inateiial in the 
>Smithsoniaii Institute AA^ere examined properly, it Avoiild no doiiljt 
yield truly intermediate links. For the present, tlie liest criterion 
is the absence or presence of pale field-spots. Absence of such 
spots is associated Avitli a rather low niimhei' of femoral poi'es, 
more granular forearm, and a Aveaker collar. Such smali Ommi- 
dophori are C, sexUmatiis, eominon in the United States and 
extending to the plains of ISTorthern Mexico, Avhei'e they change, 
or have changed, into 0. gularis. 

Next comes the important question tchether it is (dways possible 
to disthigidsh C. sexlineatus fr07n the less intensified specimens of 
C. deppei —for instance, from such as have less than 8 stripes and 
have no black under parts. 

Such critical specimens must sIioaa’ the folloAving characters:— 

Small size, beloAv 70 mm. 

Forearm granular. 

Biipraoculars 4. 

Femoi'al iws of scales not more than 6. 
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Feiiior.-il pores less tlia.u IS. 

Collar composed of iai-ge scales (see nj>o\'e). 

No pale fieltCspots. 

6 wliite stripes iiiirl a iiiid-field with 1 or 2 |>;ilo stripes. 

Male with wliite under parts. 

It will he foiUid froiii exaiiiinatioii of the taCulai* statistics (d“ 
C. deppei, cf. p. 315, that sueli C. deppel actually occur in the 
lowlands of South Guerrero, notably between the coast and San 
Luis Allende. Speciiuens from other countries aie ruled out of 
coinparisoii either by their numerous stripes or feruoml pores, &(a 
There is in partieiilm* one of tlxe specimens from Cocoyul (text- 
73 C and text-fig. 65 E) which should be a fiiir test case. It 
liap})eiis to be a young male of 63 mm., and tlie only olaious 
differences from 0. sedineffivs of Saiiz (text-fig. 73 A, B) are the 
sharplv marked black of tlie collar, and that the 4tli sii|‘>ra,ocvda,r 
is re[a'esente<l by a tiny remnant only. Since it is in this district 
of (Tiiei‘rei ‘0 that the 4th supraocular crops up not imfrequently, 
females, without the criterion of the Idack under parts, may easily 
appear uiidistingiiishahle from typical C. sexlumfins, 

I consider this an exainide of extraordinary convergence of two 
qierfeetly *ygood species” which nowhere are known to conmiingle. 
Specimens of one chin of the iiortiierii species, in the very north 
of Tlexico, and specimens of one elan of the tropical, southern 
species in South Guerrero, have liit upon the same comhiimtion of 
nmiieroiis character.s so as to hawe ]>ecome piactically not dis- 
tingiiisliahle I Tliere is scarcely a greater dilfeience in plu’sical 
features imaginable than between the wind-swept, droughty arid 
plateau of Saiiz and the hilly wood)' lowlands of tropical (luerrero. 
It is inconceivable that membei's of the same species of Cnenii- 
iUplioruB (lizards which so obviously react upon tbe physical 
features of their surroundings) should vary in exact!)' the sanie 
direction in such ab-solutely different places. On the contrar)', we 
must conclude that the two clans are of different species; in 
other words, that these Saiirj and Guerrero speciiuens are an 
illustration of convergence. 

At the same time, without attempting to (|uih])le, we nmy 
consider it fairly proved that €. sexlhimtus and C. deppel are vex*y 
closely related to each other, so intimately that tlxe)' might l)e 
considered as the two divergent races of one s])ecies, upon tlse 
gimiiid that, taken in a lump, they have now been shown to 
“run into each other.” Only, there are these grave diiiieulties. 
First, they do not live together hut are hopelessly se].)arat-ed. 
Secondly, C. sedlneutas forms the starting-point for species like 
C. gdciris witli strongly enlarged forearm-scales and a strong 
collar, while the tendencies of €, deppel are the increasing number 
of stripes, Ixlack pigmentation of the males’ underparts, and loss of 
the 4th supraocular. Lastly, from some form like C. deppeA have 
been developed fj. immutahlUs and C. guUatus^ lizards which have 
radiated in a direction opposite to that of the “ descendants” of 
C. sexUneatuSr 



IX MEXICAX LIZARDS. 


307 


1906.] 

Tlic-i principle liere involved is to certain extent expi-essed by 
tlie homely sa,ying, v’hat is one mans meat is another man's 
poison.” It may be expressed l^y tlie following eqaations :—If 
X and y are two lizai'ds in an imliflerent state, or hefoi'e the}' 
have been sulijected to very ditferent modifying cecological con¬ 
ditions, standing for Plain, U for Forest, and It' the result, 
then xA=Ii and i. e. xJ can only be =y/] if ;r and y are 

difterent, h e. rea.cting different!}'; it being also inconceivable 
that the same kind of creature, if modified ah ail liy the absoiiitely 
different factors .1 and should be modified into the same 
combination of characters. 
xA==yB. 

i-t'- = 2iid species as it would be if adapted for 

Forest life, but modified by the Plain. 

5 i. 0 . y = 1st species as it would be if adapted for 
B Plains, if it were not modified by Forest life. 

Let ns, for argument sake, assume that Plains favour the 
development of scutes on the forearm, 4 suiiraoculars and few 
pores; ami that Forest life increases the number of pores, while 
it disallow's or destroys scutes. Then our equation w’ould mean : 
x = ii Forest species which lias lieeii changed into one for Plain 
life; i, e., it has developed arm-scutes, retains all the 
supraoculars but requires few pores. 
y = a Plain species wliich has been adapted to, or changed by, 
Forest life; i. e.,scutes ai'e reduced and pores are increased. 
In other words, a; and y, the original stocks of 0. sexlvneatus 
and C, deppel, must have been different. 

On the other hand, to assume x=y would imply that A=B; 
physical conditions which we started with as being opposite to 
each other. 


CXEMIDOPHOflUS HYPERVTHRUS Oope. 

Cope, Proc. Am. Phil. Soc, 1869, p. 159, established the genus 
Verticaria for those 0?ie???idop/iO/'us-like species which are dis- 
tinguislied by the fusion of the two frontoparietal plates into one. 
Such species are 0. Aeterokpis TisclnicU, from tlie neighbourhood of 
Lima, Peru, and 0. hyperythrifs Cope, from Lower California, in 
which I include, follo%ving Boulenger’s advice, C, sej'icea van Deii- 
Imi'gli and C. heMhiyi. Hedracantha Boconrt is, as Boulenger 
has shown, not a Cnmiidophoi'us Imt an Aoneka, and does not 
occur ill Mexico as stated erroneously by Bocourt and Cope, but 
near the coast of Peru and Ecuador. The fact that the fusion of 
the originally double frontopaiietals occurs in two different 
genera, and the unique scaling of C, heterolepis, appear sufficient 
to disallow the fusion as a generic character. I am inclined to 
look upon these few “ Yerticarias” as remnants of a moreY^'estern, 
Pacific fauna, and in my paper Proc. E. S. 1905, I have given 
reasons which indicate a former westw'ard extension of Mexico 
and Central America. 

Proc. Eool. Boc,— 1906, Yol. I, Ko. XXI, 
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C. nYPEErriiEiTS Cope=.s'mc<?« \au I)eiil>iu*gli = Cope. 

4 supra oculars. 

Collar composed of large scales, witliout gra.iiviles ; tlie figure 
ill Cope’s postliiuiious work does not agree udtli liis description, 
nor witli the specimens in the British Mnseuni. 

Posterior surface of forearm with very sliglitly enlarged 
grannies. 

Femur with G irregular rows of scales. 

Pores 16 to 17. 

Length, a gravid specimen, 59 miu.; another 60 mm. 
Eaiigefrom Diego County in California apparently through tlie 
whole of Lower California "to Cape Ban Lnca.s, including Cedros 
Island, and the Island of San Jose in tlie Gulf. 

Coloration of under parts all white, wdth a, slight blue tinge on 
the abdomen in the male. Upper parts striped, without any 
iield-spots. In a female specimen (Brit, Mus.) the striatiou is the 
same as that of a 0. sexUneatus from Ban Diego; tljere are tliree 
pairs of complete stripes with a faint central stripe. I n a male 
specimen the third pair converges from tlie head backwarils, 
forming an impaired stripe from inidback to tail; a unique case 
amongst CnemMophorus with only 5 to G stripes, the tliiial pair 
universally enclosing a broad mid-field. In the triangular short 
mid-field of this specimen is a very short whitish-grey faint mid- 
stiipe from the head to the neck; fields unifoiinly dailc grey to 
Idack. 

In most of its characters 0. hpperijthrus very closely a,pproaches 
€. sexlineatmf which also occurs in Diego Oounty. 

id^ppjsi-Group. 

DeUnition, — C7iemido2)horus wuth normally 3 snpraoculars 
(about 10 per cent, with 4); collar composed of enlarged scales in 
seveiTil rows; posterior surface of forearm covered witli granules. 

This group is restricted in Mexico to the Atlantic and Pacific 
Tierra caliente, and contains three v^ell-definable forms, 

Bmall, exceptionally up to 80 mm. in length, sharply marked with 
T~ll pale stripes. Abdomen of adult male blacdc. (Jollar and 
rest of under parts of female white : 0. deppei (text-figs. 71 and 
72).—From coast of Jalisco and Yera Cruz in the Tierra caliente 
inland up to 2000 feet, southwards through Central Ameiitn 
(Nicaragua, Costa Kica) to Caracas in Yeneznela. Concerning 
Island of Cozumel, see p. 316. 

Larger, up to 138 mm. Collar of both sexes black, in conti'ast 
with throat and chest. Abdomen whitish, chequered with blue: 

0, guttaius. 

A, Throat pale, whitish. Back with conspicuous white stiipes 
on very dark ground, or the stripes are broken up into 
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roAvs of numerous white spots: C. <jattains uainatal 11 is 
(text-tig. 74).—From Ooliiim to the Istlnniis of Teliuoiitepec, 
from the coast of Oa,xae:i ;iu<l Guerrero exteiuliiig iiilaiifl 
U2> to an altitude of 2000 feet. 

B. Throat during life dull brick-reil. Ground-colour of hack 
dull olive-brown, Avith several ol'jsolescent rows of yellow- 
white spots: O. giLttaiiis (jibUatus (text-iig. 75).—Atlantic 
Tierra ealients from Vera Ciaiz to Tehuantepec, restricted 
to the lowlands of less than 1000 feet eleAoition. 


Onemidophorus beppei Wiegmann. 

(Text-figs. 71 D-G & 72 A-G.) 

Aumlier of specimens examined, 152. 

>S7.:6 of adult 2 j 00-71, average G3-65 mm.; of adult d , 66-83, 
average 70-75; exceptional length of 79, 81, and 83 occurring 
once each. 

Supraocular shields .—The normal number is 3. Amongst the 
113 specimens of my OAvn collecting are 11 exceptions, i.e. nearly 
10 per cent. : 4 with Avell-developed 4th shields on both sides, 
4 with a tiny 4th scale on both sides, and 3 with a tiiiy 4th scale 
on one side only. 6 of these exceptional specimens belong to the 
20 Avhich were collected between the Pacific coast and San Luis 
Alleiide; 3 others belong to the 21 specimens from Tierra 
Cr)lorada. All the rest are normal, amongst them all the 26 
specimens from Rio Balsas and the 26 from Tequesixtlan. 

Front of himierus protected by 3 longitudinal roAvs of enlarged 
scales, or by 4 to 5, or 5 roAvs which are coi-respondingly smaller. 
These scales extend backAvards onto the elboAV, Avithoiit their 
forming a« separate nest; but, becoming still smaller, almost 
granular, they may extend onto the back of the forearm. 

PosterwrskUofforeao'm{t%xl~^g. 72 D AF) covered AAuth granules 
Avliich are arranged in longitudinal roAVS. In about 10 per cent, 
these i-OAAAs ai’e composed of slightly enlarged granules, AAducli 
(.‘ither form a little cluster or nest in the middle of the posterior 
sui'face of the forearm, or they form the continuation of the 
scaling from the luuneiais and extend more or less doAvn the foi'e- 
arra. In no case can these enlarged grannies be called polygones; 
frerpiently tlie difference in size from the surrounding granules 
is so small as to escape the naked eye. 

A nieudor side of thigh .—There are generally 3 parallel roAAAS of 
considerably enlarged scales, Avhich rows extend down to the 
knee. Counting from the outermost or largest of these rows 
iiiAAairds, across the thigh, to the femoral pores, there are in jdl 
about 5 or 6 i’oaaas, rarely more or less. They are, however, not 
alAAuys complete; frecpiently a row is represented by a feAv scales 
only, AAdiich are intercalated and thereby considerably upset tlie 
regular lines, Arhicli then are not easy to count; but a riile-of- 
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Tliis taljiilation is naturally very imperfect, not to say crude, 
tlie results will not l,3e altered wlien ve throw the intermediate 
or iloubtful eases of G to T rows either into the coluniii with 6 or 
into that with 7 complete rows. There were, for instance, amongst 
the Oaxaca specinieiivs four with 5 or 0 rows, hut amongst those 
of Guerrero only two such doubtful cases. The fact remains, that, 
if we take Tierra Colorada as normal, those further south tend to 
possess fewer femoral scales, whilst tliose further noi’th, at Ilio 
Balsas, hare decidedly more vscales. This does not seem to lie the 
resiilt of mere chance, l^ecause, as we sliall see, the Balsas speci¬ 
mens are remarkable for other features, although the}’’ are nut 
peculiar to them. Amongst the specimens fi'oni the State of 
Oaxaca no difiei'ence whatever can be discerned with refei*eiice to 
their habitat nearer to or further away from tlie coast. 

At any rate the amplitude is considerable, the extremes being 
two specimens with an imperfect 5th row, and one with 8 rows; 
the latter specimen, from Tequesixtlan, is in every other respect 
a typical C. deppeL 

Inner side of Ulna protected ))y 2, 21, or 3 complete rows of 
enlarged scutes. 

Ffeanal region .—As a rule there are 3 large scales which fomn. 
a triangle, with two at the base and a tln'rd of equal size on the 
t-opi but sometimes a fourtli scale forms the apex; or the two 
basal scales are small, whilst the tliird is eorrespomlingly enlarged. 
In the majority the whole cluster is separated from tlm ^Uintra.Is 
by a very short isthmus, soznetimes so short that tlie clustei* and 
the ventrals almost touch each other. The isthmus itself is most!}' 
covered with very small scales, and when these are larger they 
are fewer in numbers. Tlie whole character is worthless" 

Femoral pores .—The number of pores £i*equeiitly differs on the 
rigiit and left side l,)y one, rarely by two, in the same imlividiml. 
There is no preference for one side. The smaller numher in these 
cases of asymmetry is always dite to one or more pores i*emnining 
undeveloped at the proximal, or .more frequently at the distal end 
of the series. For comparison, the higher number should there¬ 
fore always be taken. The amplitude of individual variation is 
considemble, when we recollect that these jzores correspond in 
numbers with transverse rows of scales. But unfortunately the 
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gre;iterniunl)er of pores does not nlways cori'espoinl with a,, 
proportionate length of the thigh, since in many cases oi 
iiinnbers the pores stop sliorfc a consiilerahle distance al:)( 


greater 
‘ small 
)^'e the 


knee, leaving a gap instead of going rig] it down to the knee. 
Howevei*, other things being e€|ual, the greater ninnher of pores 
corresponds with a greater length of tliigh. 


Un€’}nu1o2*7io}'Hs dfifpvi. 

A Iroin Mialiuifhaii, 3 ; witli t puirK of sitrij»es ami faint uavi-t>\v otaitiul stripe. 
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The amplitude of \'ariatiou I have found, in 100 specimens, to 
extend from 14 to 22, l>ut the .soiita.i^y ca.se of 14 v'a.s (piite ex~ 
ceptional, it being associated with 10 on the other leg; a,nd 22 
likewise oeeurred"once only, hoing cou])loil with 21 on tla.^ otiser 
side. 15/15 occurred twice, lo/lb twice, Itf/K) four times, 21/21 
oiilv two or three times. The usual lumihcrs are 17 and 18. 

the specimens from Tierra Colorada. possess the highest ninnhta*. 
average mean 18-8 ; those of the Pacific side of (Inerrero laive 
the smallest luunber, average 16-2, and tins smallest numher 
coincides with the lowest numher of femoral scales. ^ The Balsas 
specimens take up a middle position, with 17*5 a.s their nienii. 

The appended table refers only to such localities in wliicli 
suliicient material was collected. It also shows that the right 
and left sides are practically equal. 


Total numher of Pons. 


Tt‘qiiesi\*tla.u. 7 

18 Npochneus. )’ 

.... Ip54'iit 333 

Left 337 

J^leau IS'U Pores. 

Tierni Coloruilu 7. 

23 specimens. ) 

.... „ 43-1 

„ 420 

„ 1S\S 

Hio Pullsii.s. 7 

. 442 

„ 437 

,, 1 /' ti) .1 

2d specnut'iis, ) 

Coast to S. Luis. 7 

.. 324 

311 

„ 10*2 .. 

ly spocimoiv,. 3 


1533 

1514 

17 or 18 


Length of hind limlj, —The claw of the fourth toe usually 
reaches the ear, but sometimes it falls a little short of it. 

Throai (text>fig. 65 C, E).—Some of the granular scales covering 
the upper half of the throat are, as a, rule, slightly larger in the 
centre than nearer the sides ; occasionally they are large enough 
to form an ill-dehued little cluster, wliicli, liowever, is i*arel}' so 
conspicuous as it is in many specimens of (b ininvutahUis (text- 
fig. 65 A). 

The Collar (text-fig. 65 0, E) varies much in composition. In 
the majority, one or more rows of the large scales extend right 
across, while in (J. inimutahilis the large scales are mostly con¬ 
fined to the middle third, hecoining considerally smaller towards 
the sides. The presence or aljsenee of tiny gramdes on the 
posterior border of the collar is no critei-ion whatewr* in an)" 
species of Gnemidopkorus. Tliey are either absent, or here and 
there one is intercalated between the scales, or tliey foiin a single, 
or even several complete rows of granules* Lastly, it is to be 
noted that this character is often due solely to the shrinking of 
the soft granular fold in spirit-specimens. 

Coloration (text-fig. 66: text-figs. 71 k 72).—The variations in 
colour and pattern extend far beyond the limits which I was aide 
to descrilie in my first paper. The range of white or pale longi¬ 
tudinal stripes extends from 6 to 11 ; and the whole of the 
uiitler parts, from the Jaws to the anal region, variOvS in adult 
from uniformly silver-white to deep black. It is important to 
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note that some of these variations seem to coiueirle with geogra¬ 
phical districts. 

liio Balsas: 34 specimens (text-%. 71 E, F).—The general im¬ 
pression made l\y these specimens is that they are rather effacing 
than increasing or emphasising their stripes on the mid-region of 
tlie ]>ack. Only stripes 1 and 2 are always white, while the third 
pair is often thin and <lull. The chief variathms occur in this 
mid-field, which is enclosed between stripes 3-3. In the 9-stripe«I 
specimens stripes 4-f-5 4-4 always form a dull field or complex. 

The chief variations are as follows:— 

(1) The space between stripes 3-3 is lined with a dull ])rown 
liand on either side, enclosing a central, rather broad and green 
mid-stripe, which is sometimes so broad it can scarcely count as a 
stripe, looking rather like the pale mid-field of a 6-striped lizard. 
Bnch 6- or 7-striped specimens are represented 1 very young, 
2 adult females, 1 immature cl > ^^nd 4 large adult males. 

(2) This 4t]i or central stilpe is dull or dusky, and lined on 
either side liy a thin whitish line, the beginnings, or reninants, 
of stiipes 4-4, and there is in most cases a centi*al, very weak and 
pale 5th streak wliich extends from the occiput over the neck, 
rarely to between the shonlders. Such S-striped specimens are 
represented by 2 very young examples and l:>y 11 adult females, 
ill only three of which tlie stripes 4-4 are at all well defined. 
In one 7-striped male, 69 mm. length, the central green stripe 
shows a faint indication of being divided in the centre by a thin 
dai'k line; a. ti*ansitional stage from the 7- to 8-striped condition. 

(3) As before, but the stripes 4-4 are l.)etter marked, and the 
5th, impaii’ed streak extends fi’om the head to the middle of the 
back, rarely to the riimin Sucli more or less completely 9-striped 
specimens are 6 adult females and 6 adult males. 

Field I. is always conspicuously black or Ifiack-lirown in the 
females, and the lateral baml or field below it is dull and iiicon- 
spiciious. 

In the males, field I. is mostly dull ashy brown, while the lateral 
field inclines to hi*ick-red, often with stiikingly pretty efiect. 
But thei'e are no white spots in any of the fields nor in the lateral 
field. 

All the under parts of the females ai*e white, more or less 
mother-of-pearl, wfith an occasional tinge of ginen or bhiisli’ 
towai‘ds the flanks. The under surface of the tail is white, 
bordered with dusky or bluish colour. 

lu the males the under jaw, whole throat, collar, chest, and 
abdomen are uniform bluish black, and this extends over the 
preanal region, and over the under surface of the fore and hind 
limbs. Tlie tail is white, bluish towards the sides. 

In both sexes stripe 1 extends upon the front of the thigh, 
reappears on the whole of the posterior side as an unbroken white 
line, and is continued along the side of the tail. 

Tierra Colormla : 21 specimens (text-fig. 72 B), 1 from South 
slope of Los Gajones, and 1 from Ayutla.—This is an essentially 
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9-.stripe<:l assemblv, in wliicli all the stripes are eoiis[a*coons and 
weli sepai'ated or emphasised ]>y dark fields. 

In 1 immature 9-striped male the centi*al or otli stripe is long, 
hut repi*eseiited hr a rlotted line only. 

In 14 cT Olid 2 $ the 9 stri]:)es are complete. 

In 1 y -Old 3 5 central sti'ipe is divided into two, indi¬ 
cating Id stripes. 

In i o and 1 J (the largest $ known) tliere are 10 striptss. 

The females have the under parts white, and the dorsal stripes 
are all veiy sliar}) and white on a mostly l.dacdc ground. In the 
males, the under piai'ts are black, with the exception of the throat 
wdiicli is whitisl) ; in only a few old males the black colour ex¬ 
tends fi’om the collar a little nny up the throat, sometimes cnr^ring* 
its lower half. 

The lateral field ami field I. are uniformly brick-red to hriglit 
I'ed., luit this colonr, of strikingly beantifill efleet in the live lizard, 
is liable to fade in spirit. In only four males occiii* pale spots 
in the first and in the lateral field, and some of tliese spots begin 
to invade stripe I. The white spots are most prononnced in the 
only male which is <levoi<l of red linnds; length To imm, throat 
mottled with black, 

Faclfic Foast to /bVo? Lois,Guerrero: 23 specimens.-—With 7 to 10 
stripes, which are always .sharply marked, and there is ik) faint 
mid-iiekl lietween stripes 3-3. 

7 stripes occur 3 times, in 1 adult male and in 2 younger males, 
f)ne of them with an indication of divi.sion into 8 strijies. 

8 stripes occiu* 6 times, in young and old of both sexes. 

9 stripes, the central stripe lieing rather faint, or short, occur 
5 times, in young and old of botli sexes. 

9 stripes, all distinct and complete, occur 7 times, in young an<l 
old of both sexes. 

10 stripes occur twice, in young females. 

The stripes are most prominent in the females, liecanse of the 
fields ])eing Hack, Red or reddish field-bands in the males are 
rare, bhily two specimens have both lateral and flr.st field, red ; 
in a. third only the lateral field i.s red, ami in a, fourth loth iiehls 
are pale I'etldish Iwowii. In the majority thcsse fields are dull, 
with, faint ligiiter spots in the finst field, ainl the po.sterior half of 
stri|>e 1 is liable to break up into white lieads. 

Tlie under parts of the males are Idack, with the exception of 
tlie^ throat, which is greenish white, very rarely with a. sliglit 
siitiusiori of l)lack; luit the 3 males from Mialudchau hsive 
entirely black throats like the Balsas specimens. 

Perliaps the 23 specimens enumex^ated above, fxtxm the Coast 
land of Guerrero, had Ixetter not be dealt with summarily, since 
they show some marked local peculiarities. XTnfortunately I could 
collect oril}" limited numbers, 5 at Cocoyul, 3 at Mraliuiclmn, and 
3 at ban Luis Allende, and the remaining 12 are likewise not all 
from one place only. 

The following local variations seem to be worth noting :— 




CnenndojjJiorits Siwlitieaf us atul th^ppei. 

X=C. t^twVmealuft, Sauz^ Chilmaliua; with (\ clear and a very faint central stripe. 

4 -1 snpraoculars. 

13= „ 5 j „ „ with 7 complete white stri]>es. 41- supra- 

ocnlars. 

I>—( tleppt^f, Coeoyirl 5; with 7 coin)dete white stripes. 3 3 supraocnlars. 


The 3 Mialuiicliau specimens, all males, have 9 stripes; thr<.'iat 
and jaAV Idne-bLick; flanks without any red. 

The 3 San Luis specimens (text-fiof. 72 C) have 9 and 10 sharp 
stripes; throat of intde mottled ; lateral fiehl reddish ; in lx'>th 
females tlie stripe 1 is reddish, and one of these females with 10 
stripes lias an additional white stripe wliitdi runs in an nidwoken 
line from ear to hip. These San Luis specimens are also re* 
markahle for the low number of femoral pores, nameh^ 15 and 1(>; 
and two of them possess remnants of the 4tii, posterior, sii 2 )ra- 
ocnlars. 

.Soittheni Oaxaca ,—These 48 s|)eeimenK (text-fig. 72 T)*-G) form 
the bulk of those described in my previous paper. Tiie cha- 
raeteidstic features are :— 

(1) The range of white stripes from 8 to 11, the increase ap- 
piarentiy coinciding with age; the percentage of 10 or 11 stripes 
a,mounting to 70 per cent, is mnch greater than in the 88 Guerrero 
specimens, amongst which occur none with 11, and only about 
4*0 percent, of 10-striped .specimens. On tlie other hand, Oaxaca 
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specimens with only 8 wliite stri’pes ainl w'itli a narrow uniformly 
darker centre are very rare. 

(2) The scmvity of hlack on tiie collar and throat of the males ; 
oiilv ill 6 males was the collar Sdack or inclining to hlack, although 
in one adult male from Te<|nesixtlan tlie whole tliroat was hlue 
and partly suffused with Idaek from the collar upwards. 

(d) Tendency of stripe 1 and even of stripe 2 to break np into 
lieatls, and tlie ap>pearauce, advancing witli age, of white spots in 
field I. and in the lateral field, so tiiat one or two additional lines 
of heads inay lie developed in this lateinl fiehl. 

This lireaking up of tlie first stripe into lieads oecuis also in 
some few Specimens of Tierru'Colorada, and in one of tlie 7-striped 
specimens from Sail Luis. 

Vera Cr^ds ii^da^the seashore : 7 specimens collected by Dr. Meek. 
1 with 8 stripes. 5 with h stripes ; and in a young specimen the 
central, oth stripe, is restricted to the nape and neck. Throat 
and collar not black. 

Zas Z^ePias. Jalisco, near the seasho/ e : 4 specimens collected ]>y 
Ih. Boiler, Brit. Mus. 

1 very young specimen of do mm,; witli 10 stripes, and with 
an additional faint line on tlie fiaiiks. 

I 5 of 4o nmi.; with 10 stripes, ami with an additional weak 
line. 

1 2 j '^^'ith 0 stripes, and with a stronger line. 

1 cf of 65 mm.; with 9 stripes; with tw-o additional long lines 
of white beads; moreo\'er stripes 3 and 4 are dissolved iiito])eady 
lines. Throat and collar Ifiaek, abdomen blue. 

Colima, —Cope's description of Cneviklophoims Ihieatlssimas, 
Proc. Amer. Phil. hSoc. 1877, p, 94. Black, with 10 or 11 pale 
bands, side.s and femora- pale-spotted; throat black. This and the 
rest of liis iiescription refer obviously to 10- or 11-striped male 
specimens of C, deppei, resembling some of those of Oaxaca, and 
Las Peiias in Jalisco. Cope gives Guadalajarai’ as another 
locality, a very doubtful statement. The plain of Guadalajara, 
with its elevation of iiioi*e than 5000 feet, is al'isolutely above the 
range of C, deppei and (J. ImMittahilis, whicli are essentially hot- 
country species; but it is possible that Cope’s specimens came 
from the barranca,, through wiiicli fiow^s the Bir) Santiago, a, few 
hours’ ride from the town, and 2000 feet low'er than tlie suitouiuL 
iiig plateau.—Bocoiirt, l^Iiss. Bcieut, Mex., described twn specimens 
from Colima,’' witli 9 stripes. 

CxEMinoPHonus deppei, var. cozumela. 

4 specimens from the island of Cozumel, East Coast of Yucatan. 
British Museum. 

Length 64-71 mm.; the largest specimen is gravid. 

Collar like that of C, deppei, 

Biipraoculars ; one with 3/3; twm with 3 left, right posterior 
very small; one with 4/4, the posterior very small. In tliis respect 
resemMiiig some of the C. deppei of Soiitli^ Guerrero. 
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Posterior side of forearm covere<l with i^-ranules. ^\'hicli in three 
specimens are sliglitly enlarged towards the elbovr: in one speeinieii 
enlarged neai* the elbow into small jiolygones. 

Femnr with 6 rows of scales, of which three extend to the 
Iniee. 

Femoral pores 15, 16, IT, and 18. 

hh/ only the firsts but also the second^ and even the third upper 
labials are dentiGulated. 

Tlie iindei* parts are pale, with a mother-of-pearl lustre; luit tlie 
coloi'ation of the upper parts is very peculiar. There is a, veiA' 
broad mid-field which is uniformly lirowm; between it and the 
flanks are on either side 4 to 5 very narrow, continuous, hnt 
trembling, wdiite lines. One of tlie five stripes lies below, ventrally 
from, the usual 1st stripe, which extends from the ear to and 
upon the thigh. Such an extra strii^^e is known in otherwise 
10-striped O. deppei of Tehuantepec, while an unusually Ijroad 
mid-lield occurs in the 8-striped specimens of San Juaii Evange¬ 
lista.—Combination of an extra stidpe on the flanks with a very 
broad mid-field I have found in one specimen of Tequesixtlaii, hut 
in all these continental specimens the stilpes are straight, well- 
defined lines, not wavy or trembling. 

Summary concerning C. deppei. 

"When we reduce the results of the tedious examination of the 
152 specimens to a few’ sentences, they become vague liecause of 
the great amplitude of the variations. As typical averages ma}' 
be mentioned:— 

Supraociilars 3, exceptionally 4, bordered lieliind ])y only one 
narrow^ strip of elongated gi*anuies. 

Collar complete, the large rows of scales mostly reaching light 
across ; posterior boixler wfitli or wdthout granules. 

Throat very I'arely wdth a central cluster of larger scales. 

Ei'oiit of humerus with 3, 4, or 5 larger iwvs. 

Posterior side of foi-earm covered with granules. 

Anterior aspect of thigh with 4jl torarei^’S row's, mostly 6, the 
three largest of which reach dowui to the knee. 

Feunoral pores 14-22 of rare occurrence, usually 17-18,. 

Coloration .—Adult males witli blue-black chest and belly. 
Under surface of tail blue and w’hite. Upper siii-face always 
striped: 7-11 stripes, of wiiicli the first, rarely also the second, 
may dissolve into beads. White spots appear occasionally in the 
lateinl field and in field I. 

The under parts of females are never black or blue, neithei* 
collar nor belly. 

As a rule, with veiy few exceptions, the fii*st stripe extends 
upon the thigh, and i*eappears on its posterior side as an unbroken 
wiiite streak. 

Size .—Distinctly small, very rarely simpassing 80 mm. 

Each of the four main districts, in wiiicli I have personally 
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erjlleetx-cl Ji siitlicieiit number of specimens, lias its cliai*:icteristic 
type : local clans of this small lizard :— 

I. Tile Basin of the Rio Balsas,—There are no (J. deppei to the 
north of it. even a^ few miles away from the ri\'er 5 and towards 
the south tliey am separated from their kindred ])y tlic^ densely 
Avornled and elevated intricate mountains of the Bierra, Madre del 
Siir. wliieh is inhahited only by (j, inexicanas var. haJsas. 

The Balsas clan of V. dfppel is noteworthy for the greater 
iuuiiher of feiiiural scales, the average number of femoral pores, 
the black-blue colour of the wJiole under siiihice of the males, 
and the frequency «.>f lirick-red lateral fields; lastly, the p<)orly 
<level<jped stiipes on the mid-lnck. 

II. Tieiin Colorada, to the south of the naiin ridge of the 

sierra in flucrrcro.—Aveinge numlier of femoral scales, 

CHmbihHfi vdtii tlie greatest numlier rd' pores; conspicuous]}?- 
iG.^tiiped : adaiit males witlj two s-ed hands on each side; throat 
litot black : collar, diest, and Ijell}' black. 

III. The Londamls of Bonthern (hierrero.-“)Smallest luimber 
of femoral scales and pores; 7-10 sliarp stripes, wdiile reddish 
hanth a:re rare: faint light spots in the first field are frecpient 
and lilt- first strijie tends to Iweak up into ])ea(ls. Otlierwise like 
Ciaii II., witli wliieh these southern specimens are geogTaphicall}^ 
cimtiiuions. Xote tlie difference in coloration of the three speci¬ 
mens fnmi near ]\[iahuiclian, wliieh lies on the southern outlying 
slopes of tile Sierra, at an elevation of 1500-1600 feet, agreeing 
in this respect with liiiieon at tlie foot of Los Cajones. The 
single Cajoiies specimen is tlie most bhie-thi'oated of the vdiole 
Tierra Coiormla clan, and tlie Miahuiehan specimens are remark¬ 
able chiefly for the partial extent of blue and lilaek upon the 
throat. 

lY, States of Oaxaca and Yera. Cruz.—Average, or great, 
number of femoral scales, with greatest number of poi-es. 
Preponderance of 10-11 stripes, with development of conspicuous 
vdiite spots on the flanks and breaking up of the first stripe into 
beads. Absence of red liands; black on tlie thi'oat is very 
exceptional, lare even on tlie collar. 

Tlie structural diaracters Aairy too mu(h for generalisation, 
as siiown hj 26 specimens, all from Tef|uesixtlan. The remaining 
MI specimens came from eight different districts, and therefore 
afford no sutlieieiit basis. 

Xow, it is quite conceivable that in two geographically sepaante 
dans the following coinhinntions might become nni^'ei'sah 

A. Supraoeulars 3 ; femoralsf; pores 19; stripes 7 ; fields red; 

thi‘o»at and collar ]->Iack. 

B. Supraoculars 4; feinorals 5 ; pores 16; stripes 9-10; fields 

not reel; throat and collai' wiiite. 

Either of such groups would be entitled to at least snbspecific 
rank. But thei'e is not yet any elan known with such a com¬ 
bination. As they stand, they must therefore be satisfied with 
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the rank of local races. It so liappeus that, fur iustaiice, the 
Balsas and the Boiitherii (Bierrero groups differ ratliei' umcli 
from each other, ])ut they <lo so only in the aggregate; wliiht not 
a single individiral combines all the extreme cumhinations of tliose 
very extremes of variations Avhich singly are quite frecpierit in the 
same group. In other Avords, each individual still remains within 
the pale, and it almost appears as if the excursion of one or more 
chai-acters well beyond the average of anotlier species were eai-e- 
fully countei'halanced by the most typical behaviour of the rest 
of the characters. Still, Ave liaA^e in these kaleidoscopic C, de^ppei 
a very fail* example of the Avay in Avhich they might settle into 
different, definable races, Avirieties, or subspecies. 

There remains the rpuestion, lekether 0. deppei, as a species, can 
alicays he distingmshedjfro)ii other Cnemidopliorl, especially from 
small-sized individuals of the striped C. irnmtUahilis Noav, it 
so happens that, although these tAA^o kinds OA^eilap absolutely in 
every one of their characters, I have not found one amongst more 
than 200 individuals examined about Avhicli there could be any 
doubt. At least, it so happened that the occurrence of excep>tioiiai 
exti'emes aa^s ahcays counterbalanced by sucli a typical deA'elop- 
ment of the remaining features, that uncertainty Avas set aside. 
This is of great iinjiortance. Tlie two S 2 )ecies, Avith much the 
same distribution, and structurally so closely allied that tliey 
OA'erlap by all their characters taken sejiarately, do not ** 1*1111 into 
each otlier.” We liaA'e to conclude tliat they are no longer 
nascent, but AA^ell established forms. It seems probable that the}” 
have sprung from the same not remote ancestor, and they noAv 
are “ specifically ” distinct, so much indeed that they now have 
not only practically the same distribution in Mexico, but that they 
can IWe side by side. Theii* difference in size is sufficient to 
exclude interbreeding. It would lie a pure assimiption that an 
exceptionally lai'ge male C. dep)pei might pair AAitli a small 
C. immutahilis. But supposing that liA'brids Avere possible, such 
intermediate specimens haA^e not yet been found. 

I have caught one immature C\ immatahilis, length 81 niin., 
near Eincon (text-fig. 71 E), at tlie southern foot of the GaJones, 
Avhich in most structiunl respects liears a strildng resemblance to 
a young male 0. deppei, length 61 mm., from Eio Balsas, Avhere 
C. deppei alone occurs AA’ith C, mexicanus. 

The Rincon specimen reA^eals itself as 0. immatabilis by the 
following characters:—(1) Collar lead-coloured, rest of under parts 
pale *, in a male C. deppei of this size the AAdxole chest and abdomen 
wmulcl be deep blue-black. (2) The centre pair of the eight 
stripes is broken up into series of short streaks. (3) Humerus 
with at least 7 rows of large scales. On the other band, the 
Rincon specimen has only 7 femoml roAvs, like the Balsas specimen, 
and three of these roAVS extend right doAAui to the knee, an 
essentially depped-X'hkB character. Both specimens ha-A^e 3 complete 


^ For comparison with C. see p. 306. 
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vows of ti]}ial plates, both liave the pixsterior border of the collar 
formed by complete rows of ^Taniilar scales, and both, have a, long 
preanal .istliniiis cov’ered witli luaiiy small scales. The lliiieoii 
specimen lias 17/20, the Balsas specimen 19/18 femoral pores. 
Conseputaitly both me exceptional, alierrant of their own kind 
taking oil the typical features of tlie other species. If it were not 
for tile pjatterii and coloratioiij which in the Eineon specimen are 
decisive, the decision ivouid lie with the femoral plates, which in 
their nuinhers agree with one, in their extension to tlie knee 
with the otlier species 1 


CxEMinopjioRus GUTTATUS Wiegiiiaiin. 

(Text-figs. 67, 74, cfe 75.) 

MnUi'ixd examined 61 sijecimeiis, from the following localities :— 

15 Agiia, fria, western liorder of State of Vera Cruz. 

2 Sail Juan Evangelista, State of Vera Cruz. 

4 La Antigua, jiear Vera, Cruz. 

1 •• Vera Cruz.*’ 

22 typical C, (jdUatns, all from the Atlantic Tierim Calieute. 

1 Saliiia Cruz.’" 

1 San ]\Iateo del jMar.’'" 

4 Teqnesixtlan.’^ 

4 San Geronimo’^h Isthmus. 

4 San Domingo de Guzman’•% Isthmus. 

4 Cocoyni.^" 

4 Soiitli of and at San Luis x\llende. 

1 j\[iahiiiclian.’^ 

11 Ayiitla. 

2 Tievra Colorada. 

3 South slope of Cajones,’^'* 

39 from tlie Pacific Tierra Calieute. Those marked are tlie 
more typical C. immutaUlk. 

Size, from nose to vent.--Any Giierrei'o specimen above 100 mm. 
is a fairly large male; near the Isthmus and in the Atlanti(‘, Hot- 
lands both sexes reach a larger size, and one giant male from Sail 
I)omiiigo measures 138 mm. Tlie smallesf] ai:‘e those of the 
inland distiicts of Guerrero, from LosCVtjones to Ayutla and San 
Liiis Alleiide. 

Stqmiomlars, normally 3, the space behind filled with imnieroiis 
gianiiies. About 13 to 14 per cenfc. ai*e exceptional; three specimens 
onto! the four from Tequesixtlan, one with 4/3, another with 4/4, 
a,ml the third with 5/5, due to an extra rather large scute in fi'ont 
and behind the normal phates. Similar irregularities occur in 
the typical fl. guttaius, for instance from Agiia fria, wdtli 3/4 
or 4/3. ‘ 

fJ(M(i:T (text-fig. 65 A) as in 0. hut the enlarged scales 
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of tlie transA'erse roM’s often decrease more I'apidly towai'os the 
sides, especially in (/, yattains. One or two roM's of yrairales at 
the posterior border of tlie collar are perhaps more frequent in 

gattatns and C. Immatalalis than in C. chqypei. 

Throat (text-fig. 65 A).—In jierhaps the majority of C. iniitia- 
iahilis the scales on the centre of the throat .are somewhat enlai'ged 
so as to form a conspicuous cluster, hut there are iiiaiiy in whicdi 
such a cluster is ill-defined, or absent, regardless of age, sexj 
and locality. 

Front of humeras protected by scales which vaiT much in size 
and in numbers. The size deci*eases from tlie anterior or outer 
margin liack-wards. Sometimes there are only 3 rows of distinctly 
enlarged scales, followed by much smaller scales which are con¬ 
tinued upon and slightly beyond the hack of the elbow ; or there 
are 4, 5, 6, or even 7 rows of larger scales, and in these latter 
cases most of the scales ai*e of medium size. Sometimes there is 
a lirealv, filled by giunules, between tlie anterioi* larger scales and 
those on the posteiior side above the elbow, wiiicli in such cases 
form a little cluster or nest. Such a nest occurs in Atlantic and 
in Western specimens. Otherwise the Atlantic specimens seem 
to lie remai’kable for possessing only 3 enlaig-ed loivs. 

Posterior side of forearm, (text-fig. 62 A).—There are no post- 
antebrachial plates. Almost universally, without exception in 
the Atlantic specimens, the posterior surface from elbow to wrist 
is covered evenly with small granules. 

Anterior side of forearm ,—Mostly with 24, sometimes with 3, 
longitudinal rows of transversely broadened plates, very variable 
in detail. 

Anterior side of femur ,—The number of longitudinal rows of 
scales and plates, between the ginnules of the tlorsal siii-faee and 
the row of femoral pores, is considerable, about 10 to 12, One 
row is always distinctly laiger than the rest. Including this row, 
and counting thence to the pores, across the thickest part of the 
thigh, there are from 7 to 10 I'ows, mostly 8 or 9. Only in rare 
cases are all these rows regular; frequently one or moi-e I'ows are 
very incomplete, being i*epresented by a few irregulaily inteicalated 
scales. The smallest number of rows, wavering about 7 (in one 
ease with even this number imperfect), I have found in the five 
specimeiis from and near San Luis; tiiese specimens are in other 
respects not at all abeixant, but rather typical C, immutahilis. 
Ill nil adult male from Agua fria ai'e only 7 i*ows on the left, and 
8 veiy incomplete rows on the right thigh ; in another specimen 
8 complete right and 9 complete left rows. 

Whilst ill 61 deppei usually the three biggest rows, rai’ely only 
two, reach down to the knee, in 0. even 

the biggest row does but rarely extend to the bend of the knee. 

Inner €is-q)ect of tihia protected mostly by 3, often by 2|, 
exceptionally only by 2 rows of large plates. 

The preanal cluster of platOvS and scales is separated from the 
ventrals by a rather long and narrow istlnnus which is covered 
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tiiny iiud ns n nOir f.lnvsr ni‘<* slinrpiy iiuni-nMl olF nyiu'iist 

ilu‘ much Inryvr mis. 

'poi'fs. l’ln‘ c<uuutojicsli nu)hhm>'. nrc 2i) and 21, the 
tisuitl rnuyc cxl^nniiuy IVom 10 i.n 22. c\cc|»iionnf was the 

occtuTtuic*'of 17,20 in a tall sjK'ciuu'n iriUit A\ iif in, ami aia^tlaa,’ 
1t<>ui the ol |.,(ts i'ajt'iit's. is «jhl Hot occui*. 22 jHd'i's, 
mostly ou oim side only, weae oltsersed I limes. 

of hual The eiaw ol 1 he h,»iirtli [.ae usiially 

r(‘m*iH,‘s th(m*a!‘, hut in one speeiiiien ri’oui Ayulla it only I'cachcs 
tho ;inn, whilst in aiiolhen from <‘x;h'}!\ tin* same lucalitAMilm 
limb is so loiiy* (Jiat the claw ^‘^tesnl,^ (o (he eye. 

Coloratidii e//'hy/eo'/s. The rollnr isnoeuially hlack in hotli 
si*X(*s. Even in the yonny* of only oO or ;»(> mm. in k'ligtli, it 
1u‘gins t.tt heeome dusky or speckled oti ihe sides. Soin(;times, 
howto'cr, <wen in adult males dnritii*’ the hreeiliny-season, the 
(Hdia-r is not hlaek hut le:nlen, in iar(‘ eases almosi, dull whitish, 
in other cases (he idack spreads sometimes onto the ueiyhhouriny 
partiS of idn* iliyfud; \n a spet‘imen fiauu Ijo.s t lajom's the whole 
throat is hhu' hhu'k, ami in all tin* four sp(*eiuiens iVom Si\u 
Domiuyi), istimms, the t.hroat. is Idaek. lu tin* maj<a'ity of eases 
tin* t hroat is whitish or pale leaii-colour. I^ast ly, in t he adult males, 
and (Well in soim* femal< s of (iie sp<‘c!m(*ns whieh I ohs(*rv(uI ami 
caiiydit at Ayna fria, the t iu'oat. was liyht hrieknud, hut this red 
fath^s aAvay (‘on)])ie1ely in spirit. spe<*im(‘ns, 

CheKl and Mli/ aiM,* whitisii or yi'i'cnish yell(»w; in the males 
moi’c or less suffus«*d witii dark hlue, (dietpiered towards the sides 
amd oil the virntrai surfaee of t he thiyiis. I hit tliis him*, rarely 
vergiuy towards hlaek, is only suffused and is rcstiiictcd to the 
deeper, euta;neous strata. <»f tin* scales. 'The umh*!' surface of tlie 
tail is white, l)ord(‘i'ed or idieipterctl wit.h hlue on t-Iie sid(‘S. 

TJid mlmir-paUern of ihi\ hffrk (te.\t-diys, 7>1, 7h, and 8], E) 
consists of siu almost fdaek to <(ark <dive yrt*y to asiiy-hrown 
yround, Trokeu hy 1» to h louyitudimd rows «d’ white, slightly 
yret‘uisli or yt’Ilowish eoknir. d’la.'se ihuvs are idtiier entire stripi's, 
or one or all of them may h(^ hrtvken up int-o cedwrent^ lK*ads, or 
into S(‘pa.rate spots, 'rids hreakiny up of the sf tipcs into spots 
protumds u|)on a. definite plan. 

First, the hrmikinyoip inereases with liu' si/e or ayi* of tin* 
rniard, hut this not. exclude (he esistoneeof old ainl large 
specimens whieh rtTain t lu‘ir stripes tlirouyhout life, 

Hecoudly, the hreaFiny-up, or (dn* frequmtey of ht^ids or spots, 
proceeds from the tHuitnil strlpi* or pair of .stripes towards the 
llanks. In tliis way tlmn in (dm 7- or if-st,idped specimens the 
ceutrad stripe, munbrn* 4 or 5 rt*speeidvely, is tdn^ first to hrea.k u].). 
In fact, tliert3 an^ none with 9 eomplett* stripes, and there are but 
few with 7 eompk'tn stripes. Kpeeimeits witdi 8 complete stripes 
(tlie stripes! '4 rmudng j»a.rallel,ov heiny joimal into an unpaired 
one on the neck) are not nneommon, hut more fi'iHpieutly they 
are dissolved into many wldte and hriyht spots, Then follows 
pair 3-3, tlieu pair 2-2, whieh is often repre-senteil ly a series of 
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sliort streaks and beads. The last to lu'oak up is stripe 1; this 
often shows a tendency to become effaced from tlie neck back¬ 



wards, so that, in many older specimens, it is represented by a 
slioii, somewhat clnll line which extends from the hip forwards. 
Prog. Zool. Soc. —1906, Von. L hTo. XXIL 22 
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This first stripe, instead of being continued upon the front side of 
the thigh, as in C, deppei is tliere represented only ])y a few 


white spotsit reappears behind the thigh, to be continned 
along the tail, either as a white line or as an irregular series of 

o-nn-fo " 
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Thirdly, the stripes have a tendency to break up first near 
the root of the tail or rumi). and this feature proceeds for¬ 
wards, 

Fourth, The spots themselves can become eidaced; this likewise 
proceeds from the rump forwards. In some very old specimens 
the rump and lower back are uniform dull, and all that remains 
of the 1st and 2nd pair of stripes are the pale greenish streaks 
which border the dull-black field I, alcove and below. 

Fifth. These variations and chang*es are further complicated 
by the gradual appearance of pale, never bright, small spots in 
the dark fields, rarely in the black field I., often in fields II. and 
III., especially on the lower back. These additional field-spots 
give the lizards a mucb speckled and spotted appearance, if at 
the same time some of tlie stripes are dissolved into spots. 

When I wrote the paper published in Proc. B. S. 1903, it was 
easy to distinguish between a striped arid a spotted I'ace; but 
during my second collecting-tour in 1904, in the State of Oiierrero, 
I have brought together an ample number of specimens wliieh 
completely bridge the two extremes. The important facts are, 
first, that the two varieties in their typical appearance are geo¬ 
graphically distinct; secondly, that the intermediate kinds occur 
in those parts of Guerrero wiiicli geographically and physically 
are also intermediate. 

The two extreme races are easily distinguished :— 

I. Q. guUatus of Wiegmann^ isthe large spotted race, in which 
the evanescence of stripes has reached its maximum. 

The important feature of this dull-coloured race are the complete 
breaking up of the original 4tband 3rd pair of stiipes into wliitish- 
yelloAV spots, the breaking up or fading of the 2nd and 1st pair, 
and lastly the disappearance of nearly ail the spots from the root 
of the tail forwards over the lower back. 

These changes are gradual and proceed regularly with age. Old 
specimens show, moi*eover, partial confluence of neighbouring 
spots of the 3rd and 4th ^o^ys; a veiy intei*esting although 
slight indication of a combination into a transverse or cros»s-bar 
pattern. 

In very young specimens, about 4()-50 mm. in length, from 
Agiiafria and San Juan Evangelista, all the under parts, including 
the collar, are still unifoimly white. Lines 1 and 2 are still 
pronounced white stripes, although sometimes already broken into 
short streaks and fading towards the arm. The original stripes 
3 and 4 are ah^eady dissolved into row^s of about 25 small, pale 
dots, reaching from the neck to the tail. 

Such typical 0. guttatus are known only from the open forests with 
dense undergrowth, or similar patches of woodland, in the State of 
Yera Cruz and its confines with those of Oaxaca.—It has the 

* Wiegmaiin’'s diagnosis, altliougli not complete, is sufficient: “ Cnemitlopliorus 
cineraceus gnttis altidis in series 4 longitndinalibns dispositis, adspersns, Latera 
superne vitta lata, sp-ia pallide viridi supra infraqiie inclusa, intense nigrescenti; 
internemacnlismnltispallidisadspersa....” 

22^ 
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priority of name ; genetically it is the teiiuiiius of a series which 
begins with the entirely striped race; 

II. C. immutalAlis of Cope. By irony of fate this isthepioper 
name of one of the most vaiiable of lizards. It is wlmt I called 
V, (jnttatv.B var, striata in Broc. R. y. 1903. Cope’s types came 
from 'West of Tehiiantepee,” 

The characteristic feature of this brighter-coloured race is tlie 
6 to 8 continuous white stripes on a rather iinifoiin and dark 
ground. 

Such typically striped specimens are now known from San 
Mateo del Mar, Salina Ornz, Tequesixtlan, Gocoyul and Pacific 
Coast east of Acapulco, Miahuiehan, and southern slope of Los 
Cajones. In general terms: the coast region of the States of 
Oaxaca and Guerrero; how' much further west along the Pacific 
Coast remains at present unknown. 

I have found it exceedingly difficult to keej:) free from l)ias 
whilst assorting these very ^'ariahle lizards according to the 
prevalence of either stripes or sj^ots, and still more difficult cleai*ly 
to pronoinice upon the physical features of their localities. How¬ 
ever, I can affirm the i‘esnlt that in the small open localities the 
striped lizards prevail, almost to the exclusion of more than two 
I’ows of spots; while in places with many shrubs, much underwood, 
absence of large grassy and sandy patebes, the spotted forms 
prevail, in the more typical hush forests of the Atlantic si<le 
almost to tlie exclusion of strq^es. 

Open locftlities, either strips near the sea-shore, sandy beds 
of fieqiiently dry riveivs, gruvssy stretches with scanty trees, and 
iiowliei'e covered during half the year with rank and dense 
herbaceous growth, were the collecting .sjmts of Cocoyul, Salina 
Cruz, San Mateo, Tecpiesixtlan, San Domingo de Guzman; also 
^Tialnilelian, a spot on higher ground and just above the luxurious 
tropical gro^Hh of forests; likewise the open grassy slopes near 
Rincon at tlie southern slope of Los Cajones, aniongst scanty 
pine-forests. 

:Mueh tangled underwoo<l, broken terrain, well wooded ravines, 
or meadows with tall gmss and heibs, or rivers fiinge<l with masses 
of .shrubs, were the fejitures of Tierra Ooloradji, Ayutla, and San 
Luis Allende; those '^'ery spots which yielded the most inter¬ 
mediate specimens. 

In the x\.tlantic Tierra caliente, with its <leci(ledly <lenser 
vegetation, with fewer deciduous trees, ami much greater annual 
raiiifiil, the typical G, gnttaUis alone is found,for instance at Agua 
fria, Sail Juan Evangelista, La Antigua (V.C.). Of course tliere 
are many and large Savannahs in the lower coast-districts of the 
State of Tern Cruz, and it would be interesting to ascertain whethei* 
any large Gnemulopliori occur in the open Savannah, and not only 
in the vicinity of the typical clusters or patches of trees. Pei sonally 
I have but little experience of these parts. All I can affirm is 
that I have seen no Cmmulopkorite near Tetela, only (7. guttahis 
at Agua fria, the .same form and CJ, deppei at San Juan Evangelista 
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{(l&ppei witluii the sandy riv’-en-bed, (jiiitatvs in tlie wooded parts 
near the same banks), iivAdeppei only at Jnanita vrliicli lies within 
typical 8a'cannali. 

I consider it safe to affirm that 0, cjuttatus is an enlartjed species 
o/ C. deppei, and tJtat the striped or spotted, condition of its upper 
‘parts dAepends directly upon the amount a)ud characier of the 
regetation : stripes in the open, sjmts in the more bushy, shruhhy, 
forest-like distidcis. 

GuLAnm-Qrou^. 

If we consider the great number of specimens, about 210, 
scheduled in the following pages, as one mass, their characters 
show such a great amjditude of variation that the diagnosis of the 
(jularis-gvowp becomes extremely vague. 

Supraocidars 4. 

Collar composed mostly of at least one row of large scales, ljut 
the edge may be formed by this vow or entirely ]:)y graiiides. 

Frenocular present or a])sent. 

She, from nose to vent from decidedly small to distinctly large, 
2 . e. from 60 to 140 mm. 

Humeral rotes of scales from 3 or 4 or 5 to 8 or 9, either all 
large when there are ])ut few, or some larger than the rest, or all 
small when there are many. 

Posterior surface of the forearm covered entirely with granules, 
or, the other extreme case, witli several long row\s of transverse 
scutes or plates; every intermediate stage being represented, Init 
the granular type is distinctly exceptional. 

Femur with only 5 or 6 very regular rows, to as many as 
8 or 9. 

Front of forearm and tibia with 2 to 3, or even with a 4th tow 
of scutes. 

Femoral j^ores from 15 to 26, without a break between thovse 
rather lure extremes. 

The same wide nncei'tainty applies to the pattern and coloration. 

Under pmds .—At least this can be said : the tbi'oat is whitish, 
often pink, never black; hut from collar to vent the under surface 
may ]>e whitish or yellowish, suffused with blue, oi* chequered I)! ue 
and black and white, or entirely blue-black, at least in the males. 

Upper surface .—All start with at least 6 pale stripes, and the 
mid-field may be divi<led by an unpaired centre stripe or by a 
4tli pair of stripes. The fields may have light spots, whitish or 
brown, or no spots. 

The stripes may i-emain entire throughout life, or they may 
])eeome ragged by confluence with neighbouring pale field-spots, 
or by encroachment of black field-spots; or the stripes may become 
dull and fade aw^ay unless new" whitisli, bluish or yello'w spots 
develop within them. 

The fields, originally dark, may remain spotless, or wdiite, bluish 
or yellow or brown spots develop within them. These field-spots 
remain ill-defined, or they turn into round, separate spots; or two 
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a.ml two neigiibouring spots in eacli field become confluent 
transversely, and this process, accompanied by aotive encroacli- 
inent of tlie dark fieid-pignient upon the stripe>s (themselves fading 
awa-y, oi* breaking up), may lead to a marbled, pai'tly cross-barred, 
or completely tiger-barred ti*ansverse pattern. Lastly, a partly 
moiioclirome condition may gTa.<lually assei't itself witli advancing 
age, proceeding fi'om. the necL towards tlie back, or from the rump 
forwards, but witli black spots upon the lighter gmund-colour. 
Or the monochrome tendency proceeds from the neck backwards, 
and ill this case the ground-colour is dark with pale spots. 


Key to the Sjy&oies d'c. of the gulabis-Gtouj). 
(Text-figs. 68 & 69.) 

Small, less than Stripes and pale deld-spots persistent. 

80 min. North Mexico, Arizona, and Texas, giilarls. 

Lar^e, 100 nun. Stripes broheii by the encroaching black of 
and more. the fields. 

Stripes broken on lower back. Pew field- 

spots . California, septemvittatns. 

Stripes completely broken by the held black 
and by the transversely combining 
field-spots. Besulting in tiger-barred 
patteni. South Mexico, mexkamis. 

Stripes dissolved into rows of pale spots. 

Fields with rows of spots. 

Resulting in narrowly cross-barred yellow- 

and-black pattern . Ohihiialiua. scalar is. 

Resulting in many longitudinal rows of pale 

and round spots . Mexico, communis. 

Forearm with scutes or polygones. 


5-7 humeral and femoral rows. 

Chest and abdomen pale. var. oecidentalis. 

„ „ blue-black . var, hocourti. 

8-9 humerals and femorals .. var. coj^cL 

Forearm entirely granular . \&\\ australis. 


Stripes vanishing or cut up except the second. 

No fieltl-spots. Collar hlack in adult. 

Tres Marias Islands, marianm. 
Uniformly olive, with 6 rows of black spots. 

Texas, Coahiiila. scmifasciatus. 


(Jnemidophorus mariarum Glmther. 

Five specimens collected by Ferrer on the Tres Marias .Islands : 
3 very young, one immature, one adult of 121 mih. 

Siiprao7'hitaIs 4. 

Colkir composed of rather weak scales, but of the type of the 
(jidetris-giyui}; without granules on the posterior edge. There is 
a perceptible nest of somewhat larger granules on the throat. 

Emmrtis with about 5 rows of larger scales, followed by a few 
of much smaller size. 

Posterior side of forearm with a very large row of scutes, besides 
smaller scutes. 

Femiw covered with 7, 8 and 8 to 9 rows of scales, counting 
from the largest row to the pores; but there are several rows 
beyond the largevSt row, as is often the ca^e in Gneniidoplioirits^ and 
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counting tliese also tlie total sum would he 8 to 10 as stated hj 
Boulenger, scarcely 10-12 as described by Guiitlier. 

Tibia with only 2| rows of scutes. 

Femoral 'pores from 19-22. 

Throat whitish yellow, with ji faiat blue tinge 
across the iiiiddie. Collar black in the adult! Chest and belly 
black wdth many white specks on the sides of tlie body. Tlie 
thighs, legs, and the -whole tail arc uniformly reddisli yellow in 
theVouiigest forms and in the immature; in the adult tlie thighs 
are biiied)iack and clieqiiered with white. The preanal region is 
blue; tlie tail beneath is speckled dusky. 

Upper parts (youngest forms): ?> pairs of thin stripes ; mid-field 
broad and liiiftl 

Immature: the Brd pair of stripes is partly Yaiiishiug ou the 
rump, so tinat field II. is merging into the bufl:' of the mid-field. 

Adidt: the first pair of stripes begins to be cut up ]>y the 
encroaching black of field I. and liy the black of tlie lateral field. 
The revSiilt is a light lirown or Imfi* groinul-coloiir, with only one 
pair of pale stripes, and mottled with Ifiack on the sides of the 
body. 

The absence of light spots in the fields and in the yanishing 
stripes constitute a remarkable pattern in this large and ■ com¬ 
pletely isolate{I kind of lizard. 

CNEMiDoriiORUS GULARis B«aird. 

The collar is composed of several rows of large scales, and the 
posterior margin of the collar is formed entirely of large scales, 
without granules. The posterior side of the forearm is covei'ed 
with one or mox‘e rows of large polygones oi' scutes, insteaxl of 
granules; 6 pale stripes persist as unbroken lines. The dai*k 
fields are at first spotless, but soon a row of pale, mostly whitish 
spots appears in the first and second fields, wfitlt out Ixreaking up 
these fields (tcAt-figs, 69 &, 70). 

It is not easy to abstract a satisfactory, further definition fi’om 
Cope’s ywitings of what he undcrsiood ])y bis CL (j alar is <jula>ns. 
The femoral scales are said to be in 6-8 rows. The femoral poi-es 
are stated, in the key, to vary from 18-23, hut in the text 
speciineiis with less than 16 are mentioned. The freuocular 

occurs occasionally.” The chest of tlie males is black, wdiile the 
scales of tlie belly are maigined with black; there ai‘e light spots 
on the flanks below the first stiipie. 

Amongst an apparently large number of specimens from 
Chihuahua Cope mentions some, distinguished by him as €, g, 
guhris ohsoletus, with wider and very obscnre stripes, and with 
small obscure spots in the fields. Some of tliese specimens were 
the largest of the collection. In others, including ‘‘ a good many 
small specimens,” the stripes were wider, and the field-spots 
enlarged so as to be confluent occasionally with the light stripes. 
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The size of these lizards is not meiitionecl, except that the 
size of the adults exceeds a little that of the Eastern form 
[6t se(dineatm\ a .specimen from Arizona measuring 100 niiii. 
This iSj however, larger than the average.” 

According to Cope, C. giilaris g}daris is found in Western 
Texas, New Mexico, and Arizona, and in i^Eexico as far south as 
Oliihiiahua. and Monterey. A locality almost at sea-level is l\[ata- 
moros, near the mouth of the Rio Grande. Cope mentions it 
especially as inliabiting the Staked plains of Texas. Tucson and 
Foit Lowell in Arizona, Chihuahua, Monterey, are all situated in 
fl,at, practically treeless plains. 

Only a few specimens examined by myself a,gree with the 
typical G. gnlaris giilaris. They ai^e the following :— 

I. British Museimi : 6 specimens horn Fort Lowell, Arizona, 
and from Duval County, Texas. 



Length. 

(null.) 

Collar. ! Forearm. 

Pores. 


Fort Lowell 
(3). 

77 

Row of I Large 
large scales, polygenes. 

j 

... 

Numerous .sharp white 
specks ill the stripes, 
indicating change to¬ 
wards C. comumms. 
Field-spots. 

Duval Co., 
Texas. 

62 

Edge formed Enlarged 
by row of j polygones, 

I granules. ; 

15 

1 

Faintest tield-spots. 

» 

67 

Larger scales.! Large scutes. 

j i 

i IS 

3 pairs of stripe.s and sub- i 
divided mid-iield. Field- 
spots. 

jj 

65 1 

1 

! 1 j 

17 

4- complete pairs of stripes. 
Brown spots in fields I. ■ 
and II. -! 

}> 

Very 
young 1 
form. ! 



Already with 4 I'jairs of ^ 

1 stripe.s, 4/4 enclosing an 
' island. 


II. One of four S2)ecime7is, taken hj Dr. Meek at San Jiian^ 
south of Monterey, agrees with the typical giilaris^ and contrasts 
considerably "with the three others in size and arm-sealing. It is 
a. female of 72 mm. Without frenoculars. Posterior surface of 
forearm with a short row of large scutes. Feinoi'al rows 6. 
Fores 17. Throat and collar pink. Chest and abdomen white, 
suffused with bluish gi^een. Upper surface with 7-8 pale stripes ; 
tlie normal three pairs being white, but the mid-field is sharply 
inaihed by a black band against the median side of each third 
stripe, and the resulting gi^ey central region is imperfectly divided 
by a row of black dots in the mid-line. A row of rather large, but 
ill-defined pale spots in the first and second fields. The posterior 
thigh-stripe is partly broken. 

This specimen indicates, by the pink throat and by the sub¬ 
division of the mid-field 3-3 into a 4th pair of stripes, a tendency 
which becomes preponderant in the lizards which are found to 
the south of the home of the typical giilaris. 
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It is important to note tliat vSau Jiiaii lies close to, and between, 
Monterey and Monteiuorelos, from liotli of which places some of 
Cope’s C, gidaris (jularis are said to have been received; and tlmt 
he iiieiitioBS Monterey specimens as liaving the low number of 
pores. To judge from the specimens described beloAv, it seems to 
me that this is the critical district in which the cliange from the 
typical gidaris into the slighth' more southern var. meeki is taking 
place. This can be settled definitel}^ only l)y examination of the 
specimens in the Smithsonian Institution. 

The following specimens I distinguish as 0, gidaids, var. 
meeJi:i :— 

T'wo specimens from Alonteniorelos, collected by Dr. Meek.— 
One 62, the other (male) 65 mm. in length, agree in coloiation and 
pattei'ii with the typical var, meeJci^ but the collar is distinctly 
weaker, the scales decreasing rapidly towards the sides. There is 
only a nest of moderately large scutes on the forearm ; the scutes 
being distinctly less developed than in the San Juan specimens. 
Humerus with 6 row\s of scales, all rather large. Femoral rows 
5 to 6 irregular in one, 6 to 7 irregular in the other, c? with 
16/15, the smaller specimen with 19/20 pores. The frenocular is 
present in one, absent in the other. 

Six spsGhmns from Garza Valdez^ collected by Dr. Meek.— 
60-75 mm. in length ; two females with eggs measure 64 and 
68 mm. Oonseqiiently a decidedly small kind of lizard. 

Frenoculars present in 3, absent in 3 specimens. 

Collar composed of large scales, except in one specimen in which 
the scales ai*e rather small; rarely with a few scattered gi'anules 
on the posterior edge. 

Humerus ■with only 5 or 6 rows of scales, w'hich, in conformity 
with their small number, are all rather large. 

One or two of the last rows are continued upon the forearm^s 
posterior side. 

Forearm ; front with 2|, rarely 3 rows of scutes. The posterior 
surface is covered with at least one row of veiy large scutes. 

Femur with 6 rows of scales, of which three extend down to 
the knee. 

Tibia with 3 rows of scutes, with sometimes a small fourth on 
the fibular side. 

Pores : 4 specimens with 15/16, one with 17/18, one -vvitli 19/19. 

Coloration of under parts; Throat bluish white in young and 
in females ; in males with a pink tinge and faintly mottled wdtli 
bluish pigment on the sides. Collar white, but mottled on the 
sides in the males. Chest and abdomen in young and females 
white, suffused with bluish on the sides; this suffusion increases 
in males fii'st on the chest and then spreads backwards, until in 
the old males all the under parts inclusive of the arms and thighs 
are uniform black. Under surface of tail and tibia uniformly 
yellowish white,--Upper surface mtli 3 pairs of white or bluish- 
white stripes. The fields are nearly black, with rather faint 
bluish or whitish spots in the fii*st and second fields. The mid- 
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fieLl 3--3 is bordered by black bands enclosing a grey centre, Avbicli 
is more or less clearly su]:)di^dded by a darker central line, so that 
in all 7 or 8 pale stripes can be coiinte<l. In the oldest male the 
first stripe is broken nj) into a. row of bluish spots owing to the 
Idack of the bordering fields joining across the stripe ; an arrange¬ 
ment which lea<ls on the sides of the thorax to the formation of 
impei'fect black, short ei*oss-bars. In this respect this old male 
agrees with the old male from Lerdo, q. v. 

Two specimms frohi La Criir:^ collected by Dr. Meek (63 and 
76 mm.). 

Frenoculai's present in one, absent in the other specimen. 

Collar composed of large scales, in the younger with granules 
on the sides of the edge. 

Humerus with 6 rows, the fifth continuous across the elbow 
with the main long row of much enlarged scutes of the forearm. 

Femoral rows 5, all unusually large, three of which continued 
to the knee. 

Tibia with 3 rows of scutes, and in the lai*ger specimen with a 
small fourth row. 

Pores 15/16 and 17/18. 

Colour of under parts : Collar and throat fiesh-coioiir to pink, 
sides of collar slightly mottled. Chest, abdomen down to the last 
ventrals and anus blue-black; tbe same colour, but somewhat 
mottled on the thighs. Behind the thigh a white stripe. 

Upper parts : 3 pairs of bluish-white stiipes and rather faint 
pale spots ill the almost black fields. Mid-field 3-3 bordered by 
black bands enclosing a fourth pair of grey stripes, which are 
separated by a ventral streak, or row of black specks, indicating 
in all 8 stripes. 

Three specimens from San Juan, collected ])y Dr. Meek (57, 
58, and 59 mm,). 

Frenociilars present in all. 

Collar composed of laiger scales. 

Hnmeiais with 6 rows. 

Forearm with enlarged scutes, none of which reaches beyond the 
proximal half of the arm. 

Femur with 5, 6, and 7 rows. 

Tibia with 3 rows and a small 4th on the fibular side. 

Pores 16 in all specimens. 

Tliroat pink, collar yellowish or mottled on the sides. Chest 
and abdomen black, gradually changing to flesh-colour towards 
the groins, which is also the colour of tlie preanal region of tlie 
whole under surface of the hind-limbs, tail, humerus, and fore¬ 
arm. 

Upper parts very dark, the fields I., II., and III. being nearly 
black, with only one i*ow of faint pale spots in the first two fields. 
On the hack are 8 pale bluish stripes, the third and fourth pairs 
being dull grey and the latter pair divided by a black centml line. 

There is no doubt that the 13 specimens from Montemorelos, 
Garza Yaldez, La Oruz, and San Juan are closely allied to each 



334 'DR. If. GADow ON EVOLUTION [Max. 20, 

otlier, and difter in the average from the typical, Korbliern, 
G. giilaris gularis ].)y their larger forearm-.scutes, small number of 
iwvs of scales on the humerus and femur, the small number of 
pores, the pink throat and deci<ledly strong and uniform black 
pigmentation of the chest and al'>domen, and lastly tlie tendency 
to develop a 4tli pair of pale stripes in the mid-field besides the 
usual 3 pairs. I therefore distinguish this small race as G. gidaris, 
var. meeld. In favour of its claim to distinction is the fact that 
this combination of characters does not occur elsewhere but in 
iNortli-eastern Mexico. 

CNEMIDOPnORUS SEMIFASCIATUS Gope. 

Based by Cope upon three specimens, one from San Diego, 
Texas, and two from near Patos in the State of Ooahuila, west of 
Monterey. 

Gope gives the following definition: No light stripes; oliva¬ 
ceous with tlii‘ee rows of black spots on each ^side on anteiior 
fourth of body : femorals 8 (Imt 6 in the text and in the figure !); 
limlis unspotted; medimn size. 

To judge from his description and the figure in the text, the 
collar is but feebly developed, although the scales are larger than 
in the tessellcdus-giviiiy. Humeral scales in 6 rows. Postante- 
brachials with eiilai-ged poh’-gones in 3 or 4 rows, all distinctly 
small in the figure. Femoral poises 20. Length 100 mm. 

The colour of all the under parts is uniform olh^aceous, without 
any spots. The upper parts are uniform olivaceous with the 
following black marks: three rows of black spots on each side; 
the superior small, subcpiadrate; the second laiger and ti-ans- 
verse, the inferior forming short cross-bars. The lower row is 
the longest; the upper is the shortest, extending only to the 
middle of the trunk. 

These two specimens from Goahuila are interesting as showing 
that a race of Lizards belong to the (jidaris’grow]} has reached the 
light-coloured monochinme stage with black marks or spots, 
which, heiiig the I'emainder of the originally dark fields, are 
themselves reduced from liehind forwarcls. This luce therefore 
forms an analogon to the var. rubida of the tessellatus-gvowi} 
(text-fig. 70). 

If, as Cope himself suggested, the solitary specimen from San 
Diego, Texas, deseiihed by him as 0, gidaris seidcens^ is the female 
of semifasriatm, we can follow the coloration of the latter a 
stage further badv. The specimen measures only 81 mm. Throat, 
limbs, and tail ^‘yellow,” with a bluish patch across the throat; 
chest and belly bluish olivaceous. Ground-colour above anteiioily 
idaek, posteriorly olive. With 7 paler stripes which fade away 
towards the riiiiip. The fields are black, with olive spots 
anteriorly, which enlarge further back, breaking up the fields. 
Pores 21. 

It may be accidental, but in all these three specimens the 
4th supraoeiilars are broken up each into two smaller scutes: 
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C, semifasckitas witli, C. srtrkens witliout freiiocul.-ir, Tlte dis¬ 
tinctly feeble colkii*, only polygoiie.s on the foimrm. ainl tlie liigli 
iiiniiber of pores, combined with the peculiar dorsal pattern, 
justify us to treat these specimens as a distinct >siibspecies, 
especial!}^ since they differ so remarkably from the other kiiirls of 
Cnenikloplionts of closely neighbouring districts, e. g., (J. '^Relnao- 
sthetus of Parras, CL gidarls gidaris and var. m.eehi of Monterey, d'c. 

Cnemidophorus septemvittatus Cope. 

Based upon one female specimen from Eldorado County, 
California. Length 110 mm., which, for a female, indicates a 
very large kind of Gnemidoj^honis. 

Siipraoculars 4. Collar comj^osed of large scales. Huinerals in 
G rows. Posterior side of forearm, according to figure, with 5 
mostly very large scutes in a row, surrounded by granules. 
Eemorals in 7 rows. Pores 16/18. 

(Joloration. —Under parts all yellovish, with a few Idack specks 
on the sides of the throat. Upper parts light olivaceous brown, 
with 7 longitudinai broad black stripes, three on each side ami 
one in the middle, &c. PiDin Cope’s long description I gathei* 
the following, if translated into the language employed in the 
present papei*:—There ai’e 6 pale stripes, sepai'ateii by l>lac*k 
fields and a black mid-field. Towards the lower back and upon 
the rump the stripes 2 and 3 are broken into spots by the gradual 
encroaching of the black pigment from the neighbouring fields, 
which themselves have but few and small field-spots, restricted to 
the anterior half of the body. 

To judge from this solitary specimen, it seems to belong rather 
to the 0. communis of the -group. 

Cnemidopiiorus scalaris Cope. (Text-figs. 68 ck 76.) 

19 si^ecimens from Chilniahua, near the City. Field i^liiseimi 
of Natural History. 

Length 50-95 mm.; 95 mm. only one male, while three or four 
other males come near 90 mm. This is con.sec|iieutly a small and 
slender species, inhabiting the arid plains with their sparse 
vegetation of Mesquite and Fouc|uieria. shru]>s, Yuccas and 
Opuntias. Hitherto recorded only from Chihualuia. 

Siipraoculars 4, mostly with only one i*ow of elongated granules 
behind. 

Collar sharply marked and composed of moderate scales. In 
only one specimen is the posterior mai‘gin of the fold formed 
by a complete row of granules, while in one other the granules 
are restricted to the lateial third of the collar. 

H’ummis.—^ or 4 large rows of scales cover the front, then 
follow 2 or 3 shorter and somewhat smaller rows; about 6 in 
all, or only 5, in which case the fii^t or first and secorni rows are 
extra lax^ge. But 8 raws cannot possibly be counted in these 
specimens, as stated by Cope for his scalaris from Chihuahua. 
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ForecmHj (mterior surface^ with mostly 3 complete rows of 
scutes, of which the outermost row iiicimses in width of tlje 



scate towards the wrist, while the innermost row is composed of 
much smaller scales. 


CnemirJojphorus scaJaris from Cliihualma ; Field Miiseinii of Xatiinil History. 


1906.] 


IN MEXICAN LIZARDS. 


337 


Forearm^ posterior surface^ always covered witli mucli-eiilargetl 
sciiteSj tlie largest in tlie middlej reaching towards the wist; on 
the elbow continuoiis with the Cth or 5th, rarely with the 4tli 
row of hnmeral scales. 

Fe/rimr ; Mostly with 5 very regular rows, rarely wdtli 6, whicli 
are then rather irregularly disposed ; the three lai‘gest i*ows reach 
the knee as in 0. (leppel, Ojie specimen, 60 inin,, lias 7 unmis¬ 
takable rows; another of 50 mm. has 7 incomplete right and 
6 regiilai' I'ows on the left thigh. 

Tihia covered with 2 very large rows, with a thii'd smaller row’ 
on the fibular side, i. e. the side turned townrds the tail. 

Preanal isthmus short, wfith only one or two transverse I'Ows 
of small scales between the ventrals and the preanal plates. 
The detail is very variable. 

Femorctl pores: From 15/17 once, to 21/21 once. Usually 
with 17, 18, or 19 rows; 20 did not occur. The solitary occur¬ 
rence of 21/21 refers to a specimen 60 mm. in length; the only 
one possessing 7 femoral rows of scales, and further distinguished 
by the almost complete absence of pale spots in the black dorsal 
fields. 

Coloi'cition and pattern .— Under parts of young wdiite and 
mother-of-pearl; immature specimens have the chest and fd)domen 
sufiused with pale bluish, and dark pigment appears in the hasal 
portion of the scales. In the adult, throat, collar, thighs, and 
tail are yellowdsh white; chest and flanks, less so the belly, are 
mottled bliie-ldack, the edges of the scales remaining whitish. 

Upper surf ace (figs. 68 & 76). The jmiing start wdth 6 sharp 
white stripes, wdth single or double rows of pale spots in the 
fields, and also with a row of wdiite spots in the middle line. 
In specimens of about 70 min, the stripes have become dull to 
pale grey, with small wdiite clots in the dulled stiipes. Field-spots 
brown, yellow^, or brown-yellow, and more numerous, and their 
double rows in each field become confluent. Ultimately the stripes 
are lost, remaining traceable longest on the neck; the wdiole hack 
is covered wdth numerous cross-bars or vermieidations of deep 
black and vivid yellow, or orange, wdth many white spots on the 
thighs, legs, and rump. In some beautiful specimens tlie tiger- 
bar pattern is complete, them being alxmt 30 black cross-bars 
from nape to tail; wdiilst the hack approaches the cross-bar stage, 
the white stripe on the hinder surface of the thigh is dissolvecl 
into irregular white spots. 

0. scaiaris is known only from near Ohihuahua town, and 
plateau to the south of it, except two specimens ^‘from Arizona’’ 
according to Cope. 

According to the evolution of the pattern from youth to adult 
age (for instance, the very pronouncecl white spots in the stripes), 
this lizard is closely allied to C. comnnmis. 

Gnemidophobus communis Cope. 

Diagnosis ,—4 supraoculars. Collar vstrong, composed of at least 
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one compk^te row of large scales which foi'iii the edge ; npon tliis 
follow, towai'ds the throat, several shorter rows of scales whicli 
decrease in size. Posterior surface of forearm with at least some 
large scutes. Frenociilai* variable. The young start with from 
6 to 8 whitish stripes, irhicli hecome dull, irhilst uldie spots develop 
‘liltliia most of tliese stripes. Fields at first dai*k, later on light 
spots develop in them, mostly rounded and well-defined. Ultimate 
result: many spots on very dark ground in about 10 lough 
tudinal inws, and numerous small whitish spots on the iminp, 
i*oot of tail, and on the thighs. Thimt and collar light-coloured, 
often pink. Chest and abdomen are early suffused with blue; 
with advancing age checpiered blue and black, with whitish edges 
to the scales. 

Cope was cpiite justified in separating Mexican Cnemidophori 
of larger size, with essential gidarts structure (4 supraoeulars, 
strong collar, and huge foimiin scutes), and in which the stripes 
break up into rows of spots, as C. gularis commimis ; but he did 
not know, or he ignored, 0 . hocourii, and he Irul only a very 
insufticient Mexican material. 

The diagnosis or description given al)Ove suits tlie majority of 
those Cnemidophori which are known from the wosteiii lialf of 
the Mexican plateau and its western and south-western slopes, 
from the north-west of Chihuahua to Colima and Manza,nillo; 
and across the plateau from, roughly speaking, Guadalajara, to 
Guanajuato and Puebla. But in this wide stretch of varied 
country tliey exhibit considerable changes,—changes which at 
first crop up as unimportant, individual variations, but which in 
neighbouring districts have become the rule; and to these are 
added changes of other charactei’s, until their combination com¬ 
pletely upsets the original diirgnosis. 

Thus, for instance, in Michoacan the stripes a,re more persistent 
and the scutes of the forearm are more x^olygonal, smaller, even 
reduced to granules. In Colima, the pores and the rows of 
scales on the humerus and femur are distinctly more iiumei'ous. 
At Manzanillo, these changes are combined with smaller collar- 
scales ; while on the Isthmus of Tehuantepec and in Oaxaca, at 
Cuk^atlan, an entirely grannlar forearm is added; so that notliing 
is left which could justify ns to enumerate these specimens as a 
subspecies or a race of C. gularis, whilst they could well figure as 
a race of C. mmmmiis. At the same time, tiiey approach the less 
typical specimens of €. immutabilis and C. gutiahis to such an 
extent, that it is not always easy to keep them asunder. 

Further, in the hasiii of the Balsas Biver 0. communis is 
represented by a form wdiich is structurally an intensified 
C. gularis, and removed as far as possible from the southern 
variations, but the spotty character is gone, and the tendency to 
destroy the stripes by cross-bars begins to assert itself, until 
further east, in Oaxaca, the old specimens are tiger-barred with 
a variable, partly granular collar and with smaller and fewer 
scutes on the foreaiin. These are C. mexicanns, which may wxdl 
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be called €. (jidaris Qmxicrmns, in opposition to (7. (jukirifi coin- 
WMnis, ])nt not possi]»]y could it be naiiiod a i‘ace of cominivirh. 

Lastly, on Cozumel Island, otT Yucatan, C. comni nais leapperu's, 
so that we may infer its occurrence in Yucatan. 

OKEMiDOPiJOiiirs COMMUNIS OCCIDENT ALis. (Text-iigs, 69, 77 A-F. 
78 B, 79 A.) 

Diagnosk .—4 supraoculars. Strong collar. Posterior side of 
foreaiiii with scutes or onlai*ged polygenes. Stripes l)rolveii up, in 
the adult, into rows of round spots; Helds with similar rows of 
spots. Humeral rows of scales 5-7. Femoral rows 0-7, mostly 0. 
Pores 16-21. Length rarely exceeding 100 mm. 

Idange the same as that of the Sierra Madre occidental, from 
N.\Y. Cliihuahua to Jalisco. 

Specimens from Ixtlan differ consideralily in their colour- 
pattern, approaching thereby G. memcanm of Oaxaca—a. very 
sigiiiHcant ease of convergence. 

On the Central plateau 0. comm}mis seems to remain somewliat 
smaller, with less emphasised characters in coloi*ation; but it 
reappears intensified at Puebla. Such an extension across the 
countiy, fi*om Jalisco, across Guadalajara, towards aiid beyond 
Guanajuato and Queretaro, conforms well with the physical 
features of the countiy; and in my paper on Tiie Bistrilmtion 
of Mexican Amphibians and Reptiles,” Proc. Zool. Soc. 1905 
(vol. ii, p. 191), I have been able to vshowthe existence of such an 
exchange. 'Whether these OnmiidophoTi ascended through this 
Jalisco gap, or descended thither from tlie plateau and from the 
bases of the Western Sierra Madre, is another question. 

Lake Santa Mmna (text-fig. 78 B) in IsT.Y". Chihuahua .—The 
single specimen is remarkable for having only 3 supraoculars on 
the left side, whilst the 4th right is very small. The collar 
consists of only one row of scales, wliich are i*ather small, and 
nearly all of the same size. The posterior surface of the forearm 
shows three inws of large polygenes, none of which can be called 
lai'ge scutes. The otlier structural features lilvewise afford no 
decided clue to the affinity of this specimen. Throat and collar 
are white, with a bluish tinge across the mid-throat and across 
the collai’ excepting the row of larger scales. Chest and abilomen 
white, with bluish bases to some of the scales. Tail, hind and 
fore limbs, and anal region are white beneath. The upper 
siii'face is uniformly slaty grey, rathei* dark, witli many small 
whitish specks, especially on the lower back, rump, thighs, and 
root of tail. Of tlie original stripes, only faint tiaces of stripes I 
and 2 are still visible. 

The dusky band across the collar and the small whitish and 
bluish dorsal spots undoubtedly point to the relationship of this 
specimen -with those of Tuxpan (text-fig. 79 A). 

Durango^ from the foot of tlie Iron Mountain, on rather barren 
gimmd (text-fig. 77 C).—Siipmoculars 4. Collar composed of 
large sciiles, mostly with an imperfect, once witli a complete row 
Phoc. Zool. Soo.^1906, Yol. I. Ho. XXIII. ' 23 
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of granules at tlie liinder edge. Posterior side of foreaiin with 
lai'ge scutes in at least one row.—Consequently these specimens 
combine the intensified features of the 0, gularis group. 

The iminatiii'e have 6 clear whitish stripes, and faint brownish 
spots in the very dark, almost black first and second fields. The 
centre-field 3-3 is also black, with a short white centre streak on the 
nape and neck, and this streak is in one specimen continued upon 
the hack by a double row of pale spots ; in another it is continued 
as a dull unpaired stripe. These variations demonstrate the 
possibility of 7 to 8 stripes in all.—In the 88 mm. specimen 
all the stripes are reduced to faint lines on the neck. The rest 
of the back shows a uniformly black ground with niinierous 
whitish spots in about 10 rows ; the thighs are similarly spotted. 

In the oldest specimen (97 mm.) the ground-colour is veiy dark, 
blackish, with numerous, very conspicuous white and bluish round 
spots in 10 or 11 rows. Tlie thi^ee pairs of stripes are faintly 
visible on tlie neck, where the spots are far less pronounced. 
Throat and collar ai*e pink. Pest of under parts, including the 
arms, lilne-black, mottled with particoloured scales. Tail bluish 
beneath. 

This 97 mm. specimen much resembles a 90 mm. specimen from 
Lerdo, near Torreon ; this town would, with onr pi*e.sent state 
of knowledge, represent the North-eastern limit of the typical 
€. cormiimiis. 

The collar of the Leixlo specimens is composed of large scales, 
witiiout granules. Throat of the adult red-pink ; sides of collar 
grey. Pest of under parts, including thighs, l>liie-black with 
whitish scale-edges. Tail bluish.—Al)ove: the smaller specimen 
with 6 complete stripes and a pale centre-line. Double rows of 
grey-brownish spots in the dark fields. In the larger specimen 
the stripes have disappeared completely; ground-colour black, 
with numerous bluish-white spots, ai'ranged in rows, from neck 
to tail. Sides of trunk with black and light bars, some of which 
reach far upon the back. 

Txtlan ,—The specimens were collected by Dr, Buller neai* the 
Piver Santiago, near the confines of the State of Jalisco and the 
Territory of Tepic, at altitudes from 1500 to 3500 feet. This 
district is sandy, rattier ti^opical, and produces much vegeta-tion. It 
is remarkable that none of these specimens belongs to the essen¬ 
tially spotted-colour variety, but ends in the partly cross-barred type. 

The evolution of the dorsal pattern proceeds as follows —They 
start with 6 to 8 pale stripes and black-brown fields. Pale, light- 
brown spots in one or two rows appear in all the fields, proceeding 
from behind forwards. Against the inside of the third pair of 
stripes appears a doulfie series of blackish spots. Stripes 2 and 3 
become dull, and within each of these stripes appear, or remain, 
white spots. The field-spots become pale, buff or whitish, and 
then they become transversely confiuent within each field. Ulti¬ 
mately alternate black and whitish cross-bars are produced, which, 
reaching from the fiank through stripe 1, through field I., through 
stripe 2, cause a cross-barred appearance* This procedure much 
resembles that of the typical C, meodmnm. 


23 * 
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In opposition to the essentially spotted vaiiety ot (J. 
the Ixtlaii speeinieiis retain a fair amount of their stript^s. For 
instance, in tlie largest specimen the foui'th pa,ir is still retiiiucd ; 
Init the first ami secoirl stripes are mostly (li.ssolve<l into white 
spots, in the way characteiistic of O, conivifrim. 

The throat is white, sometimes pinlc, or eren witii a strong 
lirick-reddish tinge ; collar wdiitish ; liody in the adult idurpiered, 
especially on the flanks. The thigh-striju^ hia^aks up early. Tail 
lieneath either reddish or ITuish. 

Sierra cle Xayareie ,— Dr. Bailer collecT/ed the fi\'e S|)eeimeiis in 
Ranchos, in the \\'alls of corrals, on the eastern side of the Sierra, 
at an altitude of about 4000 feet, a,ppareritl}' in open, treeless 
surroundings. These are the s|)eeimens referred to in luy iia.per 
(Pmc. Roy. Soe, 1903, p. 118) under 0. hoeouril, and as aherrautly 
coloured; l»ut they belong iindoulitedl}^ to the 0, eoni/imeais. 
Supraociilai’S 4; collar composed of ]a,rge scales; for(‘aa*m uitli 
typical scutes. 

There is much individual variation in these few, prohahly all 
adult, specinions - 

80 mm. Btri]ies 1 and 2 ]>roa,d and cons])icuous, white ; 
stripe 3 narrow and couiploti^; 4th ])aii* narrow, somewhat 
zigzag, enclosing a black centre-field. The fields are Idack- 
brown, with very faint red-brown spots. Tliere is an extra, 
wliite lino lielow stripe 1, extending from the t.^jir towards 
the thigh! Tliroat and collar pale, yellowish, with dusky 
mottling! Uhest and lielly still yellow. Tail bluish lieueatli. 

93 mm. Stripe 1 is nearly gone; stripes 2 and 3 are being 
dissolved into whitish spots; tlie 4th pair is still comphdHn 
Fields with large round }'-ellow-lmown spots in doulTe rows. 
Throat and collar yellow, much mottled with hla-ck 1 (Jhest, 
belly, preaiial region, and thighs yellow, cheijuered witli lilaek. 

97 mm. Htripe 1 is lost, stripe 2 much broken up; stripes 3 
and 4 still present. Large pale Inwn spot;s in the fields. 
Throat a,nd collar mottled black and yellow! Rest of under 
parts wuth much black and blue ])igment, cheiniered with 
yellow. Taillduish black. 

98 mm. Stripes 1 and 2 are quite gone ; only na,vrow tractes 
of the others. With al>out 10 rows of largo rouml yellow 
spots on a uniformly black ground. Under parts lilce the 
97 mm. specimen. 

98 iiiin. The 6 stripes are still well preserved, hut getting 
dissolved into white spots. Two rows of pale spots in the 
blackish first and second fields. The broad, nnicoloui^ed 
mid-field is bordered by black dots. General ground-colour 
olive-grey. Throat and collar yellowish \Yhite. Chest and 
belly much pigmented with black and blue. Tail red.--This 
male specimen wa,s caught at a different rancho, and it is 
distinguishable from the previous four specimens hy the 
presence of a frenocular, a very unimportant character. 

Presidio, south-east of Mazatlan in BmaIoa,--Presumably the 
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6 specimens collected by Forrei* are related to tlie Topic and 
Jalisco Cnemldopltorus. They possess 6 white or wiiitish stripes, 
witli faint field-spots which increase in number with age. There 
is no trace of a fourth pair of stripes, and no Imeaking-iip of the 
stripes into spots is indicated, not even in the largest speciiuens. 
The throat is sometimes speckled with dark pigment; cliest and 
alidomen are chequered Idue-black and white. The tail is reddish 
beneatii. 

Zapotkm ill Jalisco, between Guadalajara and Goliina. (Text- 
hg. 77A.)—Tliroat across the middle with a dull bluish tinge; 
lower tlirotit whitish, and mottled with grey. Collar bluish, 
except the large row of scales which is white. Upper chest lilue 
with idiite edges to the scales, Best of borly black, chequered 
witli ivliite. Tail lieneath very daric, all the 'whitish scales having 
much hhie-black pigment. Under surface of arms blue-black with 
whitish patches.—Upper parts :—First specimen : 6 complete 
dull stripes ; mid-lield dark grey, bordered on each si<ie by a row 
of black spots. Fields I. and 11. ])Iack, with irregular rows of 
large, round, grey spots. None of the stripes is dissolved into 
spots, but wiiiter spots are visible in the second stripe. 

The second specimen is lieautiful. There are no traces of 
stripes left. Neck and shoulders are dusky. Tiie whole back 
shows about 10 rows of large round yellowish-white spots upon a 
(lark ground. ^Smaller yellow spots on the rimip, tJiighs, legs, 
find upon the first two inches of the tail. On the sides of the 
cliest tlie black colour forms cross-bars because the rows of large 
pale spots below tiie first stripe are transversely confluent. This 
specimen conforms exactly with Cope’s typical 0, covunimis^ 
whilst the first, also a male, scarcely shows the characteristic 
development of spots within the stripes. Unfortunately I did 
not catch a single specimen at or near Zaputlan, but I saw several 
in the striped and in the spotted condition. 

Titxpan (text-%. 79 A), south of Zapotlan.—Fourth supraocular 
very small. Throat tinged with bluish across the middle ; collar 
liluish white. Rest of under pai-ts, including arms and tliighs, 
dark l)lue with some white specks on the flanks. Tail blue all 
round. The ground-colour of the upper parts olive-brown, with 
6 dull stripes, each of which is broken up into whitish beads. 
The first and second fields with conspicuous black cross-patches. 
Mid-field olive-brown, with a few small black specks along the 
inside of the third paii* of stripes. Numerous small, whitish 
spots on rump, thighs, and tail, and a few such spots in the second 
field. 

This specimen, having lost most of the small wiiite spots on 
the back, in conformity with the prevalence of olive-brown 
gi'otind-colour, is in the incipient tiger-stage, connecting in this 
respect the Colima specimen (U. tomimmis copd) with the 88 mm. 
specimen from Patzeuaro (text-fig. 77 B). 

F-mhla. Nine specimens collected by Br. Meek near the town 
of Puebla on the railway embankments.—Throat and collar white 
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or pink. Oliesit and belly white, and clieqiiered with blue owing 
to the dark basses of the scales. Tail beneath yellowish white. 



«« tliW pair is dull and 
narro-w.^ Pale famt field-spots appear late. Then whitish spots 
appear m the evanescent stripes and produce a spotted stage mth 


Cnemidophoriis communis occidentalism Field Mus. Nat. Hist. 

from Zapotlaii. I C = from Durango, the most conspicuously spotted specimen 

from Patzeuaro. j D, E, F = from Puebla. 
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many, a,bout 10 or more, rows of wliitisli-]“)liie spots, especially 
niimeiuiis on tlie lower back, rump, and thighs, upon a very dark 
ground. In large and old specimens the groimd-colour becomes 
olive-grey, with bold transverse black tiger-bars across the 
middle of the trunk ; tlie white stripes and spots having changed 
completely into grey. The Idack pigment encroaches upon the 
breaking-up stripes, and the neck of some old specimens tends to 
become monochrome. 

Tiiere is no doubt that this clan of rather large-sized Lizards 
conforms more with G, y. communis tlian with O. c. balsas. It 
is all the more interesting that these Puebla lizards come to 
resemble the more or less tiger-barred specimens of C. c. balsas 
(which are probaljly their neighbo^u^s) if they pass beyond the 
white-spotted stage. 

PaizGuaro (text-fig. 77 B), south-west of Morelia, in Michoacan, 
—The smallest specimen with 6 complete stripes and a broad 
mottled mid-fiebl. In tlie gravid female and in the adult male 
the-stripes are Imoken into streaks or numerous spots, bluish- 
white and similar spots have appeared in the fields. Chest and 
belly suffused with blue owing to the underlying dark pigment. 

Acmiharo^ north-east of Morelia. Only one immature speci¬ 
men, collected by Dr. Meek.—Still with 6 very sharp, white 
stripes; pale spots just appearing in the outer and in the second 
fields. 

Oelaya^ north of Acamharo, west of Queretaro: 4 specimens 
collected by Dr. Meek; largest about 75 mm.—With 6 whitish 
stripes; the younger specimens still without field-spots, but new 
whitish spots appear in the older, still immature specimens; 
chest and belly blue, with white- edged scales. Throat and collar 
white. 

San Juan del Rio. 3 specimens, Dr. Meek; 70-76 mm. 

Guanajuato. 6 specimens in the British Museum, collected by 
Dr, Dugas, three of which only 48 to 50 mm.—The>se very young 
forms have 6 very shai’p white stripes and very dark spotless fields. 
Faint pale ].>rown spots in one row appear in the first and second 
dark brown fields of the 62 mm. specimen. In .the two 86-87 
mm. specimens the field-spots are white, very sharp and more 
numerous *, and in one of these specimens nninerous small white 
specks have appeared within some of the three pairs of stripes, 
which themselves have become dull. 

Diifortiinately most of the specimens from Acamharo to 
Guanajuato are young, or immature, whilst few, if any, are adult. 
However, the fact of a gravid female from Patzcuaro seems to 
indicate that all these lizards belong to a rathei* small race. The 
breaking-iip of the stripes into whitish spots, characteristic of 
G. conwiimiiSj is clearly shown at Patzcuaro and at least in one 
specimen from Guanajuato. It, is impossible, with the present 
material, to say whether the lizards of Acamharo, Celaya, and 
San Juan del Rio represent. the transition from C. eommtmisto 
0. mexicanus var. balsas, or whether they are potentially G, co7n~ 
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nmnw and lend on to the Puebla, clan, in whicdi the characters of 
0, coimjimiis are again inten.sified. 

There is still a gap Ijetween San Juan del Itio and 
a distance of 150 miles, whence no OnmikUplm'i have been 
recorded. I myself have never seen ti single speeinieii in the 
'\Tiiley of Mexico, an absence due no doubt to the high eleva.- 
tioii, the limit for this genus being apparently near 7100 feet. 
Dr. Meek found them in abundance ncsir Puebla, 7100 feet, 
but the Capital, itself in the depression of the so-called valley, lies 
some 300 feet higher. San Jnan’s elevation is 6000 feet, and 
any way thence to Piielda would imply an ascent of more than 
8u()0 feet, an elevation which may well be prohibitive to any 
species of Cuemklophorus. At Amecameca,, which lies at tliis 
altitude, I looked for them in vain. It is therefore more likely 
that tlie Puelda clan liaa'e arrived there by some roundabout 
way at present unknown. But it is certain tliat there is no 
eommimication bettveeii them and tliose of Yautepec and Ouantla 
in Morelos, although the <listance wnuld be less than 40 miles. 

Consequently it seems rather likely that the spotted clan at 
l.^uelda, witliits isolation from the other 0. cmiinums^ represents 
a case of convergent evolution. C. c. balsas itself is a case of 
isolation; they are restricted to the basin of the Balsas, bounded 
on the north by the impassable barrier of high mountains, the 
southern fringe of the Central plateau, and on tlie sontli by the 
Sierra Madi'e del Sur, the low pass of ■which, at Los Cajones, 
these lizards just manage to cross, but tliey do not descend 
lieyoiid, into the Coastal region. What happens to these Cnemi- 
dophori in Western Mielioacan, whether they change or i.iot, 
into the W’esteru form, remains for the present unknown. The 
same applies to the zoologically undiscovered wide districtKS of 
the upper basin of the Balsas. 

CNEMiDoriiOEUS COMMUNIS coPEi, (Text-figs. 78 A, 0, E.) 

Biffeiing from 0, communis occidenialis by tlie increased nuinlier 
of liiimeral and femoml row^s, gieatei- number of pores, and Lcrger 
size of the body. 

Although these are differences of degree only, they are signi¬ 
ficant because they lead to and are combined with furtlier modi¬ 
fications wiiich change such lizards in Oaxaca and on the Isthniiis 
into a form to %vhich the name of co^mmvimis is no longer 
applicable. 

Of the specimens described in the accompanying table (p. 348), 
only those from Colima, ^Manzanillo, Ban Domingo de Guzman, 
and apparently those from the island of Cozumel, conform with 
(7, com'nmms copei. Possibly those mentioned by Cope from 
Guatemala may exhibit the same charactei’s, especially the 
forearm scutes. 

Cope's types, about 40 specimens, were sent to Washington by 
Xantus, "who had collected them in the State of tWUpia, Western 
Mexico. ^In the original description, Trans. Ann Soc. 1877, 
p. 95, it is stated that C, communis has a freiiocular, larg® post- 
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a lit el}ra filial scaitos, 8 to 9 rows of fenioi*al scales; and from 
p. 1)0{) of Ills postlininoiis work, 190i>, tlie uiunber of pores is to 


be iiiiWed as 10-23. In the paper of 1877 he says: ‘‘Olive, 
with 6 light bands with light spots in the intervals, the former 




cormnums copet. 
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breaking up into spots in the julult inale.’^ Further, tliere are 
two varieties of tills lizard :—I. With rows of light spots in the 
female; in the male the stripes lireak up into i-ound spots ; 
known from Colima and from Cohan in Cuatemala.” [These 1 
ilistiiiguLsh as C. couimvrim copei. —Tl, G.] ‘Ml. iSM spots, and 
the hands are unlroken, resembling the young of var. 1.” 
>Siich are said to be known from Guadalajara., Oordov'a-, Guate¬ 
mala, 8an Antonio. Whicli of the various places called OordoN’a 
and 8aii Antonio are meant, is left to our imagination. There 
is a San Antonio in Western Yucatan; but Co})e becaiiie \’eiy 
vague aljout his C, communis, as shown by the fact that in Proc. 
Am. Phil. Soc. 1885, p. 379, he returned this kind as from 
Matainoros, and from S. Antonio in Texas ! Concerning this 
second variety, its deflnitiou is too vague ; tlio iiidillereut cha¬ 
racters apply to the young of almost any C, gidaris in the widest 
sense; but Cope at that time thought that the possession of a. 
fi'enoeiilar plate was a distinctive character of his G. commmm. 
He partly amended this in his paper in Proc. Am. Idiil. 8oc. 
xxiii, 18811, p. 283, where he managed to descrilje tlie various 
evolutional'}^ stages and individual variations of tlie true C. (jtdaris 
as 4 subspecies, and those of his future C. scedaris as 2 suljspecies. 
This, again, lie lias partly amended in his postliiimous work. Tiie 
synonymy has consequently become rather intricate. 

Ill Trans. Am. Phil. Soc. xvii, 1893. p, 4/, it IS stateil that 
C, comnuniis, from Colima, ‘‘'reaches a larger size than any others 
of the (/. gidaris, and its peculiar coloration of small (or sometimes 
large) yellow spots on a dark olive ground gives it a veiy distinct 
appearance.” 

Lastly, in Cope’s key of his subspecies of C. gnlaris, p. 601 in his 
postliimious work, Cmj, commanis, from “South-western Mexico,” 
is diagnosed as followsStripes broken up into I'ows of spots; 
interspaces with yellow spots; hind legs wit!i or without yellow 
spots ; no posterior femoral stripe; a frenorbital; 5 or 6 ‘infra- 
labials ; large.” 

1 have examined the following few specimens, which 1 refer to 
as t/. coMtiimus copei, since they’ seem to conform most conqiletely 
with Cope’s types. 

One speGimen from Colima (text-fig. 78 E).-^~-Throab wliite; 
scales of the large collar with bluish bases. Part of under parts 
blue, with white edges to the scales. Tail blue all round. Grouiid- 
coloui* above blue-grey, without any black bars or black spots. 
Tiiere are remnants of six faint stripes, each broken up into a row 
of white spots, and there is one row of wdiitisii spots in eacli field. 
Total number of rows of spots about 12. Thighs above and 
behiml, and root of tail, with smaller spots. 

Om specimen from 8an Domingo, Isikmus.-~~^'Wi\h many small, 
rather irregular yellow s^iots on the root of the tail, thighs, rump’ 
and lower back. Further forwards these pale spots disappear 
and faint dark spots appear in the dark brown fields, together 
with traces of the vanishing stripes 1 and 2. The region of the 
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original mid-iield is pale gi-oenisli, witlioiit any spots.— Tliis speci¬ 
men lias o])yiously entered tlie monoelirome stage on tlie anterior 
half of the liody; a feature not uncomiiion in exceptionally large 
specimens of \’arioiis kinds of Oneinidophorus. 

Two specime/ts from Manzanillo, the liarboiir of Coliiiia. —Botli 
are remarkable for the smaller scales wliicli compose the principal 
row of the collar, the edge of which is formed by several complete 
rows of small grannies. One specimen has 4/4 siipraoculars, 
followed l)y seveinl rows of small granules liehind; in the other 
the 4th left supraocular is tiny, whilst on the right side the 4tli 
or posterior is split into two. This is interesting because it 
represents a. condition leading to the 3/3 siipraoculars which are 
normal in 0. immutahilis and deppei, in either of wliieh, however, 
about 10 percent, sliow a fourth supraocular as abnormal. 

In the larger Manza.nillo specimen (text fig. 78 0) tlie sides of 
the whitish collar are lead-coloured; on the back are 7 bluish- 
white stripes, each broken up into a row of paler spots connected 
hj duller portions. Besides a series of larger irregular spots 
below stripe 1, there are no whitish spots in any of the fields 
except a. few spots in field I. The ground-colour of the hack and 
of the thighs and upper surface is uniform dark blue-grey. 

The smaller specimen (text-fig. 78 A) has 6 clear bluish-white 
stripes rimuing from head to rump, and a slioil central stripe 
from liead to mid-])a,ck partly dissolved into wliitisli mottlings. 
The fields are all uniform blackish without any trace of spots. 

These two Manzanillo specimens are consequently very nnich 
like 0, wimniahilis, from which they differ only Iiy the possession 
of polygones or scutes on the posterior side of the forearm. 

One might lie inclined to assume that in this coastal district 
of Colima the tiansition horn O. imniutal)ills into 0. coniwnnis 
copei takes place ; just as much as in certain parts of Oaxaca 
there are large Cnemidophori vvdiicli might be interpreted either 
as the most abei*i*ant clans of C. commanis trending tow'ards 
(J, hoeowrti and 0. ^mxiGcmnSj or as aberrant C. i/^n rniitahilis and 
gatiatas^ which assume cliaracters typical of C. cormimms. Such 
are the 0, communis var. anstralis. 

But to return to these Manzanillo specimens. Althoug-h the 
whole stretcli of lowland from Manzanillo to Acapulco, a (lisfcnnce 
of 350 miles, is zoologically unknown, the fact remains for the 
present that the nearest bona fide specimens of G. immnMbiUs 
were found more than that distance away from Manzanillo, 
namely by myself still fiirtlier east of Acapulco. I do not doulit 
that they extend much furtlier vv^est along the coast, but I also 
know that the lower Balsas flows through a broad belt of dense 
forest of a size and t}q)e sufficient to exclude these lizai'ds. 

Cope’s statement tliat his 0. coinmamis occurs also at Coban in 
Guatemala is as woithless as that of Bocoiirt that he had 
C, mexicanm from Bahama in Guatemala. It is quite possible, 
but until these specimens are critically examined comment is use¬ 
less. We know that quite a niimlier of Reptiles and Amphibians 
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wliicli are typically at iiome in Mexico extend far into Central 
America, occasionally cropping up very locally—-a sporadic dis¬ 
tribution most likely due to our want of data. 

T'wo specimens {Brit, Musi) from the Island of Cozumel, east coast 
of Yiicfitaii, have to be referred to C. communis co 2 m until more 
Cnemklo2')horiIxoiw the huge penimsula of Yucatan have been 
collected. 

There are 4 siipraoculars. The collar-scales form complete rows, 
but are distinctly small, as in the Ouicatlan specimens, with which 
those of Cozumel agree also in the number of femoral rows and 
pores. The large polygones on the forearm agree with those of 
Ban Domingo and Colima. There are 7 pale stripes on the back, 
all narrow and still complete, but each stripe contains small white 
specks, and similar small specks are numerous in the fields, on the 
rump and on the thighs. 

It is noteworthy that several of the upper labials are denti¬ 
culated, exactly as in the C. deppei specimens from the same 
island 1 

CxEMiDOPHORiis COMMUNIS AUSTRALIS. (Text-figs. 62 C, D ; 
64C,D; 65 F; 79B,C.) 

Diagnosis : like 0. copei, but with entirely granuln.r forearm. 

Serm specimms collected by Dr. Meek at Lagunas, a station a 
little further east than Sjui Domingo, still on the western slope 
of the Isthmus.—They agree with the typical C. c. cojm in the 
large number of femoral pores, of femoral and humeral rows, 
composition of the lai^ge-scaled collar, the large aveinge size of 
the adults, and by the colour-pattern; but they differ without 
exception by the complete absence of any scutes or enlarged 
polygones on the posterior side of the forearm. It is to be 
remembered that this character is not very 1 ‘eliable in Southern 
Mexico; see certain specimens of C. mexicawus from Cuautla, 
Bojutk, and Oaxaca, and of C. communis occidentalis from Puebla. 
In some of the 7 specimens the 4tli supraocular is very small. 

The evolution of the colour-pattern vseems to proceed as follows:— 

In the youngest specimens the first and second pairs of stripes 
are still white and complete, quite conspicuous; the thir<l stripe is 
becoming faint and breaks up into white spots on the lower ]>aek 
and rump. Fields I. and II. are still black, without any spots. 
Thighs above still without specks; behind reddish, with spots or 
traces of a pale stripe. 

In specimen 98 mm., stripes 3 and 2 are fading or becoming 
gi^ey from the neck backwards, neck and shoulders becoming gi*ey. 
Small whitish spots appear in one or two rows in fields I. and II. 

^ a migusticeps Cope, Proc. Am. Phil. Soc. xvii. 1877, p. 95. The four specimens 
seem to he the only Cuemidophori known from “ Yucatan.” 

According to Cope they are like his O. eommttnis, but distinguished by the very 
narrow parietal and interparietal plates. Pour supraoculars. Edge of collar 
composed of large scales. Frenocular present. 

Ground-colour black, and fields much wider and not broken up. The stripes send 
off lateral processes which give the dark ground-colour a very broken character. 
Fields gi-een. Adult male of the size of 0. commmis and O. pnUatm. 
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on tlie lower hank and rump, otliers in stripe 3, in tlie mid-field 
and upon the thighs. Ground-colour Ijrown, with dark bars in 
fields I. and 11. 

Bpeciiiieii 99 iiim. About 12 rows of small whitish spots on 
the loAver back and rump cfec. Neck and anterior half of trunk 
dusky, marbled with dark cross-bars. 

Specimens of 100-105 mm. Back dusky, on neck and shoulders 
with large dai'k spots or with dark cross-bars. All the stripes are 
dissolved into small white or yellow spots on the lower back, 
rump, and root of the tail; ground-colour warm reldish-ljrown. 

Text-fig. 79. 



Cnemidophorm conimitnis oeddentalis und Ct c. aiisfralis. 

A=C, communis occidcntaUs, fmm Tuxpan ; Field Mas. Nut. Hist. 

B==C'. eonmimts australis, 138 & 110 mm., from Cuicatlaii; Field Mus. Nat. Hist. 

Specimen 130 mm. Whole neck, shoulders, and mid-back 
uniformly dusky gi*eenish; sides of back rich brown with many 
small whitish specks, which extend also'over the lower back and 
rump. Legs and thighs above bluish, with many small spots. 
The throat is pale, partly with a piiik tinge, especially in the 
largest specimen ; collar white, mottled- with blue. Chest and 
abdomen soon become mottled or chequered, each scale becoming 
dark blue or black, but retaining a wiiitisli edge. The terminal 
half of the tail is red in all specimens. 

Twelve specimens coUectecl by Dr. IfeeJc near Ckdmtlmi. (Text- 
figs. 64 0; 65 E; 69 B, 0.)—This is a station of the Mexican 
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Soiitlierii Railway, al)oufc 70 miles N.M, of tlie town of 
Oiixaea., ami sitmtiMl almost at. tlie bottom of tlu^ deep 
(le]>ression in wdiicli collect the liea(l'Water.s of the RiA^er 
Papaloapaii, wliicli mighty river empties itself into tlie lagoons 
near xVlvarado, soiitli of Vera. Crnz. The bottom of the depression 
is only 000 metres, about 1900 feet, aliove sen.-]e\”el, and a, rather 
steep' ascent leads to the plateau of the^ Valley of Oaxaca., 
1600 in. = 5250 feet, witli an intervening ridge of still greater 
height. ToAvards the north-west the n.scent out of the gorge is 
more graxlnal, Ijiit it reaches, ]>efore Piielila., an altitnde of nearly 
8000 "feet. To the west is a succession of liigii moimtains. The 
climate in tliis long depre.ssion is very hot, tlioronghly tropical, 
but of the dry type, as shoAvn hy the preAmlence of Organ-cfictns, 
small Mimosas, and send by Acacias, with scanty low vegetation 
on the red, giuA'elly ndihle which forms the sulisoil. 

We are still in complete zoologica.l ignoiance about the country 
for at least 120 miles all around Ouicjitlan, exce|>t tlie neigldiour- 
hood of the toAvu of Oaxaca. Tlmn^ occur ordy 0. 'h^eaicaiiv-8 tind 
0. Imoitrti ] to the east of the depression are dense mountain- 
forests, ill Avhich lower dmvn lives only 0. (jnUatm with A melm; 
at Puebla lives 0. coijmftms occideidalis, wliich in its striking 
pattern, Init not structurally, liears a great resendilance to the 
Cuicatlan speciniens, 

Sdpmoculars always 4, followed liehind hy many small granules, 
especially when (3 specimens) the posterior supraocular is ex¬ 
tremely small, almost reduced to tlie vanishing point. 

Frenocular present in 11 specimens; two specimens have a 
frenociilar on the right side only ; in the 12th, a young specimen, 
the frenocular of both sides is fused Avith the first preociilar. 

OollfiT (text-figs. 64 0, 65 F) coinposeil of mostly medium-sized 
to rather small scales, sometimes passing cjuite gradually into tlie 
gulars. In nearly all specimens a.t lea,st some gra nnies a,re visible 
between the scales of the posterior border, and sometimes these 
granules form a. complete imv. But in the largest specirueu, and 
ill one of 72 mm., the scales forming the edge a,re distinctly large. 

ITmmrns covered in front Avith many rows of scales, aI>out 8 to 
10 in all; sometime.s they decrease in size from liefoi'o bax^kAA^irds, 
and as a rule the iiindmost rows a,re continuous with the slightly 
enlarged granules of the forearm; hut in most cases some of tlie 
front rows, either 2, mo.st]y 3, rarely 5 or 6, ai*e distinctly larger 
than the rest. 

Forearm coA^ered in front Avitli 2^, mostly 3, complete roAvs of 
scutes. 

Forearm^ posUrior smface^ never covered Avith scutes or scales. 
In 5 specimens the granules are almost imperceptibly la.rger tlia.n 
the rest; in 5 other specimens are several inws of slightly en¬ 
larged^ gi’anules, either near the elbow or near the Avrist; only in 
2 specimens eiiLu’ged polygonal grannies form three long rows. 

Fermr.—^The roAvs of scales show a continuous variation from 
6 to 9. 6 occurred 3 times; 6 to 7 irregular twice; 6 right, 
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7 left once ; 7 regular 3 times ; 8 to 9 irregular twice ; 9 reguiar 
rows once. Tlie average is consequently rather high. 

Tihm with 21, mostly 3, row^s of scutes. 

Femoral jx/res : ranging from 17/16 to 24/24 each once, 19 
twice, 20/19 twice, 21/20 twice, 21/22 once, and 23 twice. 
Average distinctly high, about 21. 

Size .— The 12 specimens range from 48 min. to 138 and 140 inm., 
the tw^o largest being exceptionally fine males. A female of 90 min. 
and another of 69 mm. with eggs. 

Coloration of under 2 ^cirts .—The throat is yellowish, or clearly 
pink. The collar of the female is whitish, sometimes with a blue 
tinge on the sides; in the medium-sized males quite black, but 
pink like the chest in the two lai*gest specimens. The chest and 
abdomen change from whitish or leaden lines through mottled 
blue to uniform blue-black in the males. This dark pigmentation 
extends upon the arms and thighs, and partly upon the preanal 
region. The under surface of the tail, at least its distal half, is 
yellow to red. 

Pattern and coloration of wpper surface .—These lizards start 
with 3 pairs of stripes, of wdiich only the 1st and 2nd are 
whitivsh, whilst the 3rd is dull. Frequently there is a grey 
central stripe, liordered with black. The fields are black, at first 
spotless. Faint pale spots appear later. When the specimens 
have passed about 70 min. in length a few small, but sharply 
marked, wdiite-blue spots appear in the fields I. and II., and 
stripe 1 is quite broken up into large black and white patches 
Then stripe 2 is transformed into a series of round blue-white 
spots, whilst stifipe 3 fades away, leaving a very broad mid-field 
region 2-2, which is green with blackish tiger-hars. Or, all the 
stripes are broken up into row^s of large white-blue spots, and 
large tiger-lmi’s run right across the back from fiank to fiank, 
producing a strikingly liandsonie pattern upon the otherwise 
almost uniform dark olive ginund (text-fig. 79 B, C). 

The continuation of stripe 1 on the hinder side of the thigh 
Imeaks up early into pale spots, which disappear in the largest 
specimens. 

The change of pattern from youth to age of these Ouicatlan 
Lizards is alisoliitely different from that of (J. inexicawm^ and still 
more from that of C, imvmtahilis and (juttatiis. while it agi^ees 
with that of €. communis. G. bocoiarti, although geogmpliically 
the nearest so far as at present known, is structurally too difierent. 
The same applies to the G. communis oecklentaUs with its out¬ 
lying elan of Puebla, Thevse Cuicatlan specimens difier much 
more from those of Puebla than from those of Lagunas ; in fact, 
the only difierenee is the frequent occurrence of a smaller-scaled 
collar with a granular edge in the Cuicatlan specimens: but since 
in some of them the collar-scales are as large as in those of 
Lagunas, the importance of this chamcter vanishes. The same 
applies to the number of femoral rows and the pores, which varies 
considerabl}^ 
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Tims it has come to pass that some of these Ciiicatl;'iri speciineus 
(tliose with very small 4th supraocular, small collar-scales, aarl 
SiTaiiiilar edge, entirely granular forearm, and wit!i only (5 femoral 
rows) have become so di&erent from the typical C. cohiviihiiis of 
Colima, that nobody could or would refer them, to G, conf'imf.im, 
nor to an}'of the ^^j/rtr/s-groiip at all, if the specimens of Lagunas 
and San Domingo were not known. Tlie most reliable gui<le 
happens after all, in this case, to be the colour-pattern. 

It may well he asked win' the Cuicatlan specimens should not 
he grouped in the Uninutahilis lot: bnt, first, the collar, nlien large, 
is of the uninistakable gvlaris type; secondly, when the number of 
pores is decidedly high this feature is never associated, eithei* in 
immiddhilis or in guMaias, with three regular rows of femoral 
scales exteiicliiig down to the knee; thirdly, the evolution of the 
pattern. Although in imvfntahills and in gatUitm the stripes 
Imealv up into I'ows of spots, transveivse ])a.rs are quite unknown, 
while again in C, mej'icands, of Oaxaca, in spite of its tiger-l>ars, 
this mode of ])i‘eaking up tlie stripes and the appearance of new 
white spots in their place are equally unknown. 

Consequently it is not due to chance that the Lagima- 
Cuieatlan specimens are considered as of the C. mmmmis stock, 
modified ill the direction of the typical Tierra caliente species 
C, immutciMlls ami giittatus. In short fclie var. australk^ although 
in many respects intermediate, is not a true iiiij? lietweeii the 
g alar Is-communis and the immiitahllls^lepj^ei groups, l)ut is the 
terminal outlier of the former. 

CXEMIDOPHOEUS COMMUNIS BocouRTi Blgr. (Text-fig. 80.) 

Diagnosis .—4 siipraoculars. Collar composed of large scales, 
which form the edge. Hiimerals 6; femorals 5 to 6. Posterior 
side of forearm with some large polygones or scutes. Pores 15-18. 
About 12 TOW'S of small yellow spots on red-brown ground-colour. 
Length about 100 lum. Oaxaca. 

Unfortunately the three type-specimens in the British Museum 
are without satisfactory localities. One is from “ Mexico,” the 
others were got by Cumming, California,” a. locality winch may 
safely be dismksed as erroneous. In 11)02 I eaugiit three speci¬ 
mens ill the out.skirts of tlie town of Oaxaca, iiidistinguishable 
from the types of thi.s -well-marked lizard. 

Boulenger gives the number of femoral row's as 8 or 9, but 
according to the plan adopted throughout this paper, L e. counting 
from the row nearest the pores to tlie largest row on the anterior 
side of the thigh and not beyond, there are only 6 or 5 rows. 

Throat and collar are pale with a greenish tinge; rest of under 
parts, including thighs, blue-black, mottled witli bluish-white 
scales. General colour above wvarm reddish brown, turning into 
oli\ e towards the shoulders and the neck; tvitli nuinei'ous yelloiv, 
small, and sharply defined spots, which are arranged in about 
12-14 longitudinal rows. These spots are most numerous on the 
rump, extending also upon the root of the tail and over the 
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whole thigh; towards the shoulders they become scarcer, and 
further forwards they disappear, while faint traces of the original 
pale vstripes 1 and 2 remain visible. 

In very old specimens the s 2 iots are small and irregular, re¬ 
stricted to the lower hack, rump, and tliighs, the rest of the l>ack 
being spotless lirown with a. warm reddish tint. 


Text-6g. 80. 



Ciiemidoj^liorus hocourti from Oaxaca. 

There is no doubt that the original stripes become dull and 
merge into the ground-colour, wdiiist new spots o! pale tissue 
develop in these"stripes, and a row of equally numerous spots is 
developed in each field and below- stripe 1. The spots remain small 
and do not become confiuent. Tlie evolution of the pattern is 
the same as that of G. communis in general, but it also recalls 
O', qiatcitus. Stnicturalir, however, 0. hocoiirti forms the very 

2 # 
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opposite to CL guttatus and to tliose specimens of CL comnmnis 
copei and 6'. c. ausircdls from Ooliina, tlie Istlnniis"’, and Oiiicatlan, 
wliich are vei'v similarly coloured. 

In fact G. hocourti is structurally indistinguislialde from many 
specimens of €, coriinitniis occidentalism and from some of the 
(J. mexicaniis of the Balsas hasin. .Fundamentally, tlie evolution 
of its pattern is that of the former, but wlien most ivgreeing in 
coloration with the copei or aiistTalis varieties .it ditlers most 
from these structurally; or, %nce versCim when striictiiinlly most 
like mexicanus it is diametrically opposed to it in coloration. 
Upon this ambiguity .rests the best claim for separate recognition 
of CJ. hoconrii, which after all hai:)pens to be one of the most easily 
recognised forms of the whole 0. gnlaris group. 

Cnemidophorus mexicanus Peters. 

(Text-figs. 69; 81 A, B, 0, B, F; 82 A-D, &c.) 

Diagnosis. —Large-sized U gidaris in which the original stripes 
tlo not develop pale spots, but are broken np by the encroaching 
black of the fields and by the transversely coininning brownisli 
field-spots, resulting eventually in a tiger-barred pattern. 

The most extreme development is reached in Oaxaca; this 
variety I distinguish as var, typica. They reach the largest size, 
the tiger-pattern is most pronounced, but the collar and the 
covering of the posterior side of the forearm are variable, inclining 
more towards granules. 

Those of the Balsas Kiver-hasin are distinguished by a strong 
collar, prevalence of scutes on the forearm, and far less pronounced, 
more incipient tiger-pattern. They seem, moreover, as fits their 
distribution, to pass into aberrant G. commimis occkUntalis, 
These I refer to as G. mexicamis var, balsas. 

It is significant that these Oaxaca specimens exbiliit the same 
trend of variation awa^^ from their relations (decreasing collar 
and more granular arm-scales and tendency to tigei’-pattern) as do 
the representatives of 0. commums copei in the State of Oaxaca 
in the shape of G. c. australis. 

It is iimy of fate that the three type-specimens of CL mexicanm 
are all immature, and show but little of the typical features. 

Mange .—The temperate i*egions of the States of Oaxacji and 
Ouerrero, descending into the tropics of South Oaxaca and into 
the tropical poi-tion of the Balsas basin. 

S'upraoculars 4, apparently without exception; the posterior 
separated from the parietal plates by one row of three or four 
elongated gianules, ,,,,; 

Frenocidar variable. 

Collar variable. It reaches its largest development in the var. 
hahasm being composed of very large scales, one row of which 

« In my paper Proc. R. S. 1903, p. 118,1 had rkewed to C. hocotiHi the Iar£?e 
specimen from San Dommgo, now mentioned as C. commiom copei, p. 350; and the 
><ayarete specimens now described on p. 
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forms the edge without any intermediate granules, e, fj, text-fij 
65 B, More frequently the scales of the'^last row are only ! 
moderate size (text-fig. 64 B), bordered behind by scatters 


granules, or even by one or more complete rows of granules. On 
the average, the collar-type of the var. Ujpim is that of CK Bex- 
linecitus and of the (f6j)j(?e{-group, differing rather much from the 
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iarge-scaled collar of the var. halsan and of C. comimmis occi¬ 
dental is. 

Eiimerus mostly with 4 large and about as many smaller rows 
of scales, some of Vbich pass gradnally on the eH)OW into those of 
the posterior side of the forearm.. 

Forearm (text-iig. 63‘A-D ; 61 C).—Here ]n‘evails considerahle 
variatiom It is rarely covered entirely with granules, several 
i‘ows being enlarged, aftliougli sometimes but slightly; a,s a rule 
more obviously so that a cdusher, or several rows of lai'ge polygones, 
are present; only 131 one specimen, the smallest of the t^^pes, is 
the one long row of large, transverse scutes in the var. tppica. 
But in the var. balsas Large scutes are much more common. The 
great variability, even in specimens finm the same locality, is 
sliowii in the table, p. 3G2. 

Front of forearm (text-hg. 61 A, B, I)).—Mostly Avith three 
complete rows of plates, rarely with only two hirge rows, some¬ 
times Avith a smaller fourth lateral row. Attention may be draAvn 
to the peculiar arrangement (text-fig. 61 I) AAdiich was olrserved 
in a specimen from CuernaAmca. and one from tlie southern slope 
of the Cajones ridge, a very good, illustration of the fact that in 
tlie kaleidoscopic changes of this seutellatioii exactly the same 
jirrangement may be hit upon ‘hxecidentally ” in Avidely separated 
specimens. 

Front of tibia Avith 3 to 4 roAvs. 

Fernur mostly Avith 7 iwaas, 3 of Avhich extend to the knee, as 
is the case in €. seFineatus and C. deppeu 

Femoral po'res mostly from 16-20; cases of 23 or 24 being 
quite exceptional. 

The males rejich a great size ; specimens of 120 mm. behig 
(juite common. The largest, of 132 mm., from Totolapan, is one 
of the record specimens of Cnemidcrjdmri, surpassed only ])y two 
specimens of (J. comnumk australis from Ouicatlan, likoAvise in 
the State of Oaxaca. 

CXEMIDOPHORUS JIEXICAXUS, XHV. TVnCA. 

^Material examined :— 

I. The three type-specimens in the Berlin ]\luseuni, collected 
liy Uhde, and supposed to be from the neighbourhood of tlie town 
of Oaxaca. 

II. IB specimens collected by myself a feAv aniles to the west of 
Oaxaca town on oper, ratlier barren terrain, or on the slopes of 
stony ravines Avith scanty scrub. 

III. 4 specim^ is at Totolapan, a similar terrain, near the 
southern foot o'* the Mexican platefiu, in the Tierra caliente. 

IJnfortimatidy all the type-specimens are young. They happen 
to agree Avitli each other, and differ from those collected by 
myself by decidedly larger scutes on the posterior side of the 
forearm. ■ ' 

Cokraiion.—Under j^arts mostly uniform pale yellowish Avhite, 
Avith a reddish tinge on the hind limbs and on the throat, while 



lyuil.j IX MEXICAX LIZARDS. ml 

tlie under surface of the tail and the whole of its terminal IiaIf all 
round are of an orange to almost laick-red colour, Tlie collar is 
never dark. The chest and abdomen of old specimens, especially 
males, are suffused with greenish or faint blue, while the basal parts 
of the scales are blackish. After removal of tlie hoiaiy portion of 
the epidermis, which is (,|uite oparpie, the scales appear entirely 
Idiie-lilack.—The 61 mm. type-specimen is quite exceptional; 
chest and belly being much mottled witli black, this pigment 
being almost preponderant on the cliest. 

Upper jyarts : During their growth these lizards pass through 
an extraordinary series of changes in their coloin*s and pattern 
(text-figs. 69, 81, 82). 

Text-fig. 82. 



iMt- 


Ctimhlopliorus liiph'us, 

A = Oaxaca No. 9. Third pair of stripes pai'tly yanislnngancl cut across bj the 
increasiuix pale iield-i)atclie.s. 

B — Oaxaca No. 8. Third pair of stripes restricteil to fsiiut narrow traces on the 
neck. 

C - Totolapaii No. 3. Old specimen j completely tiirer-barred. 

I) — Oaxaca No. 16. sj j, sj 


Stage A.—The young, np to a'oont 50 -60 mm., possesses three 
pairs of complete white stidpes, sharply alternating with dark 




(^. Tri(',vJi‘a‘j{.f(S^ var. 
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brown fields. Tiie mid-field Ijetweeii tlie narrow stripes 3-3 is 
pale, lioi'dered by I'ows of dark specks. 

Stage E. —Faint, pale Inown spots appear in tlie first jind second 
fields, and tlie mid-field becomes lighter in this way that the dark 
pigment is a,rranged in more continuous lines against the inner 
bordei’s of the third stripes; and occasiomilly theie appears a. 
darker central streak in the broadeniiig mid-field. Then, with a. 
length of about 70 mm., the field-spots, wdiich are never sharp, 
become lighter and more numerous, and arrange themselves in 
one or two rows in each field, and the pale portions of the 
widening mid-field become greenish. 

Stage 0.—When the lizards approach maturity, length about 
100 mm., the stripes 1 and 2, hitherto very conspicuous, become 
dull and lose their sharp contours. The pale field-spots become 
traiisvei'sely confiiient where they existed in doulile rows in a. 
field, or they become enlarged transversely, so that each field is 
liroken np into some 20 or more dark cross-])ars, alternating witli 
pale bars. Both kinds of bars encroach upon the dissolving 
stripes 1, 2, and 3, wdiilst the remaining portions of these lines 
join, or merge into, the pale lirown or olive-grey, which gradually 
becomes the predominant ground-colour. 

Stage I).—Ultimately the whole back and the sides of the body 
assume a vei*y complex pattern: lirown, pale brown, olive, and 
whitish colours, mottled or vemiculated; on the whole, howevei*, 
decitledly cross-baii’ed. The black bars are of course most 
conspicuous, and in some cases the black bars of the right anrl 
left sides meet across the back, producing a strikingly handsome 
tiger-pattern. The extent to which the longitudinal stripes 
disappear varies much, and in the adult of both sexes the detail 
of the Avhole complicated pattern is scarcely the same in two 
individuals fi'om the same locality. 

A noteworthy character of these lizards is the complete absence 
of any pale spots except those transitory faint spots in the fields of 
young specimens. In this respect they difter conspicuously from 
C. commun is and its relations, with their numerous sliarpl}" marked 
wdiite, yellow, or blue spots either all over the upper surface, or at 
least on the riunp, root of the tail, and on the thighs. The thighs 
of specimens from Oaxaca and Totolapan are always niaihied. 
and the usual wdiite stripe on the posteidor side of the thigh is 
broken up and disappears at an early stage. 

OxEMIDOPHORUS MEXICAXUS, Vai*. BALSAS. (Text-fig. 83.) 

Humber of specimens examined about 71. 

Within the Basin of the Balsas Biver, from Cuernavaca in the 
north to Chilpancingo in the south, the genus Onemklopliorus is, 
besides (7, dep 2 )ei^ represented by a form wdiich diJSers from the 
typical €. commtmis occiclentalis mainly in the evolution of the 
dorsal pattern. It might be described as an intensified, enlarged 
{7. gidaris of wdiich the stripes become destroyed by invasion from 
the fields, whilst they are not broken up into series of light spots, 
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lior are such new spots developed iu t]ie stripes. Pale Itvowii field- 
spots five iiivarialily ])i‘esent in yoiitli and ini'ldle age. The collar 
is tiie strongest a.nd most complete in the whole genus, without 
gTaiiiiles, except here and there a giunnle inserted hetweeii 
Beigiihoiiring scales of the eilge. 


The evolution of the dorsal pattern is somewhat complicated in 
detaiij owing to the considerable amount of individual variation 
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and to the fact that many specimens stop short at a stage, while 
others, in otlier localities, pass through and I'leyond, -wlien they 
liave reached tlie coiTesponding size or ag*e. 

The yomig start with 6 pale, sharply marked wdiitish stripes 
npon very dark, almost black ground, Imt the mid-field is grey, 
with inner dark borders, and this mid-field is fref|uently subdivided 
into one or two greenish stripes, so that the total number of 
stripes is 7 or 8. The fields are originally uniform dark, Idackish ; 
then turn up pale field-spots, mostly light brown or reddish 
brown, in one or tw-o rows. These spots become transversely con- 
iliient within each field, first in the lateral field and in field I., 
then in field II.; and thus the fields are cut up into irregular 
<ilternating black and bi ‘own bars. These short cross-bars, restiicted 
to within their fields, often remain imperfect; so that the total 
effect is one of black and pale spots or patches. Meanwhile the 
stripes change from whitish to pale grey-green. The originally 
brownish spots and bni*s are likewise liable to change colour. 
Either they become dull wliite, especially on the lateral field, or 
they become grey-green, especially in fields II. and III.; those in 
field I. 1 ‘etaiii their brown colour longest. 

As a rule the stripe.s remain intact unless they are joined by 
the sprearliug grey-green bars. This fusion of the stripes 
with the spreading greenish patches and bars imitates the 
tendency of turning the grey-green into the pi‘evailiiig ground¬ 
colour ; whilst the black portions, originally the dominant 
colour, are henceforth allowed to grow into narrow cross-bars, 
which can spread over several fields by ci*ossing the self-effacing 
stripes. The ultimate result is a moderate lilaek tiger-barring 
upon an ever-increasing gi*een-grey ground, which itself tends to 
]}ecome duller and dai‘ker. This condition is in CL rnexicanns var. 
balsas reached but rarely, for instance by a few specimens from 
Oliilpancingo, Rio Balsas, and Iguala. 

Another complication initiates what becomes the ehainctei'istic 
feature in CL comrmmis. The thighs, the root of the tail, and the 
rump develop ninnerons small Init conspiciions whitish spots or 
specks, which are partly the modified oiaginal field-spots, and, most 
important, white or yellowish spots which appear in the original 
pale stripes, hand in hand with a blackening of the groniid-ccdour. 
This tendency to spottiness gradually extends from the rump npon 
the lower Imck and especially along the fii‘st stripe. These white 
or yellowish spots on thighs, root of tail, rump, and lower Iiaek 
show no tendency to fuse with each other; on the conti*ary, they 
seem to become more pronounced and more nimierous with age. 
Such specimens, all adult, are some of those from Cuernavaca, 
Ignala, and Oliilpancingo (text-fig. 83 D, E, R). 

Colour of ^mcler smface.--—The throat and collar are always 
whitish, never blue or black or mottled, but the thi’oat is often 
strongly suffused -with pink, especially in the adult males. Chest 
and abdomen are at first whitish, but they soon become suffused 
with blue, and the scales of the fianks and belly become with age 
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mottled with blacldsli. Although much black pigment iiiay become 
deposited, it is always restricted to the deeper stratti, so that the 
under parts never appear dark. The light stripe liehind the tail 
is invariably broken up. The under surface of the tail is white 
to yellowish flesh-colour. 

Eemarks upon the Pattern prevailing in various Localities. 

Cmrnavaca (text-fig. 83 0, D). —The 6 principal stripes remain 
intact, except in specimens, with many yellow spots on the rump, 
wdien stripe 1 is broken into white beads ; and in some old males 
the black cross-bars invade the stripe 3, Even in the oldest 
specimens the black and brown cross-bai*s are mostly confined to 
their respective fields. In one handsome male the upper chest is 
mottled pink and blue. 

Cumctla. —None reaches the stage in which the stripes are 
anywhere destroyed. The largest male shows no cross-bars, only 
double spots. 

Joju-tla. —Striped ; nowhere with white spots. 

Ixtla ami Igiiala (text-fig. 83 E, F, G).—In old males the 
stripes are very dull; black and light cross-bars encroach upon 
the stripes, producing tiger-bars; with or without niinieroiis 
small white spots on rump and thighs. 

Rio Balsas (text-fig. 83 A).—The stripes vanish into the ashy- 
brown or olive-grey ground-colour, which becomes studded with 
numerous small black spots on the back. On the flanks and 
sides of the trunk short irregular lilack ba.i-s alternate with grey 
or whitish short bars. There are no whitish spots on rump, thigh, 
or tail. 

These Balsas specimens, in them isolation, are remarkable for 
their general coloration and pattern, combined with a rather high 
number of femoral scales and pores. 

Chilpancingo. —Pale grey and black tiger-bars combined with 
vanishing first and second stripes are rather prevalent. Pale 
small spots are restricted to the hind limbs. The number of 
femoral pores is rather low. 

Tessbll iTus-Gvouig, 

Specimens examined:— 

0. perplexus. 2, Brit. Mus., 72 and 69 mm.; from Bernalillo 
Co., New Mexico. 

0. tessellatus. 2, Brit. Mus., 56 and 92 mm.; from Arizona, or 
New Mexico ? 

1, Brit. Mus., 82 mm.; from Julian Mountains, 
Cal. {C. stejnegeri.) 

1, Field Mus., 93 mm.; from El Paso. {C. multi- 
scutaius.) 

0. maxkmis, 2, Brit. Mus. 

O.mekmostethiis. 2, Brit. Mus.; Fort Lowell, Arizona. 

2, Field Mus. ; Lerdo, Durango-Goahuila. 
(6^ vai'iolosus.) 
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JCefj to the Species cOc. of the TE.%sELLAri.\'i-Group, 




al not toufliing: secoini labial. 

Throat pale, not spottoil, 

7 stripes, no field-spots. Length 86 iiiin. 

New Mexico. 

8 stripes, no field-spots. Length 60 inin. 

Nuevo Leon. 

No stripes, no field-spots. Lenji’th 50 rnin. 

Nuevo Leon. 


Throat pale, with dark spots. 

Brown marbled. Length 120 mm. 

Lower C^aliforiiia. 
With field-spots and stripes, ultimately spotted 
and barred with black and white. Length 

103 mm..South-western U.S.A. 

Becomes uiiicoloured, with 3 rows of blackish 
spots. Thighs and tail l)clow vermilion. 
Length 100 mm. Sail Margarita Island, 
IVest Lower California. 


C. -peyplc.ru^. 

C. octolhieafvs. 
C. inoDiaius. 

C. mci.vlmns, 

C. tessellafus. 
—stejuefjeri. 

C. rnhidns. 


Throat ami rest of under parts hhicki.sh, 

Vermieulated and spotted on bluish ground. ^ , 

Length''86 mm. North Mexico to Arizona, s ^ • J^^^tanofifetlnia. 
Monochrome blackish. Length 82 mm. ( —C. I'nriolosus, 
Sonora and San Martyr Island, Gulf r n 
of California ..} C 

Nasal in contact with second laliial. ^ ^ • mlnops. 

Only 12 or 13 pores. Length 55 mm. 

Cedros Island, Lower California. C. lahialis. 


TeeSELLATI 7S-G I'oup. 

Definition^—Cnemidojyhoriis witli 4 supraocularSj a collar com- 
posed of many small scales, and the posterior side of the forearm 
covei'ed with granules only. 

This group, centred in Bonoraland, is composed of a great 
number of definable forms and has a very wide distribution; 
roughly speaking, from San Francisco across^Nevada to the Great 
Salt Lake, tdience south-eastwards tlirough the wdiole basin of 
the Rio Grande down to Laredo, from EfFaso to Hermosillo in 
Sonora, and from the southern end of Low^er California again to 
San Francisco. Nearly the whole of this wide range is inlmbited 
hj the central form 0, iessellatus with its correspondingly greatest 
amount of variation in structure and pattern of coloratioiu ''Almost 
all the other forms are rather local. 

Gxemidophoeus perplexus Baird. 

Uiifoitiinately only two .specimens of this apparently least 
specialised kind could be examined. Some have been recorded 
from the Valley of the Rio Grande near and north of El Paso • 
others from Pecos in Texas bv A, E. Brown, Proc. Acad Phil' 
1903, p. 54T. 

According to Cope, the colonr-charactei's are the possession and 
retention of 7 stripes, absence of pale spots in the fields, and 
absence of dark spots on the throat and on the rest of the under 
parts.^ Linger iiumeral scales in 4 rows, femorals in ,6 rows, 
counting from the hugest to the poi'es which number 19 * size 
fx'oin snout to vent 86 min.' ’ 
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Two speciriieiis in the Bvit. Mus. from Bernalillo Co., Kew 
Mexico, 67 and 72mni. in length, possess 7 complete white stripes, 
the central being zigzag, but there are white spots in the hrst 
and second fields. Under parts all creamy white ; throat without 
spots. Structurally they agree with C. j^erpIe.Vffs. Hiiuieru^ 
wfitli 4 rows of large scales, femur wfith 6 or 7 rows; anterior 
side of forearm aiid tibhi with 3 rows ; pores 18 and 19. 

Specimens from Pecos according to Brown ;—Largest 64 mm. : 
7 stripes; pores 13-18, averaging 15 only. He remarks that a 
few of the scjiles (granules) of the j^osterior side of the foi-earm 
are sometimes a little enlarged, and that two of the specimens 
have large scales on the edge of the collar instead of graiinles. 
Brown therefore considers C. lyerplexiis as a subspecies of 
C. sexUneatm. 


CxEMiDOPHORUS TESSELLATus^ Sav. (Text-figs. 70 it 64 A.) 

Lengtli of adult 80-100 mm. Humerus witli 4 or 5 large rows 
(Brown, 4 to 7); femur mostly with 7, rarely with 6 or 8 rows. 
Pores, according to Cope, 17--21; according to Brown tw'o specimens 
from Pecos with 24 and 25; fifteen specimens from Alamogordo. 
Hew' IMexico, with 22-25, average 23. 

There is a varialile iiinnher of stripes wiiich tend to become 
destro}'ed by Avhite field-spots. Throat and rest of under parts 
with sparse black spots. 

Mange. From the Coast of California to Hevada np to 6500 ft., 
Utah, Arizona., Hew Mexico, Basin of Rio Grande and Pecos in 
Texas, Also in Low^er California and on Cedros Island. 

The variations of the colour-pattern are eiioiinous and seem to 
be pi*ogressive, bearing several striking analogies to those observed 
in the giilaris and deppei groups. The successive changes, mainly 
as pointed out and figured by Cope, are as follow's. It must lie 
borne in mind that the individuals of local clans may stop short 
at any of these stages, cases of Eimer s Genepistasis.” 

The young start with 6 or more stripes; the first and second 
of wiiich break up into longitudinal spots, and a series of wiiite 
lateral spots seems likewise frequent. White spots appear in the 
fields, and either join the wiiite stripes, oi* they gradually break 
up the fields transversely. This may i*esult in the formation of 

* C]N'E3lll>dPii0EVS GRAHA3EI Bail’d & Girard. 

Based upon two specimens from between El Paso and San Antonio in Xew 
Mexico; two other specimens reported from Jule Canon on the Staked Plain of 
Texas. 

Acconling to Cope, C. stejnegeri (which itself is synonymous with C. tessellaitfsl 
differs from C, grahami in colomtioii only. If this were the case, the latter would 
also belong to the tesseUatm-^xoiwg^ most likely to C. perplcA'us, with which the 
pattern of colour agrees very well. Possi!>ly t\\^ gmhami specimens have somewhat 
enlarged scales forming a central cluster on the iiiesoptychium, as is not uncommon 
in C, tesseUatiis, e. g., from San Biego, and this feature has been exaggerated in 
%. 117 of Cope's work. The iigures on pi. 37 of the Mexican Boundary Commission 
are too fanciful to be considered. 

A. E. Brown records one specimen from Pecos, Texas, with 21 pores/*'almost 
identical with C. sexlineatus in scale characters.” 
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white and black cross-l^ars on the flanks. Tlie stripes prevail on 
the neck, shoulder, and mid-back, while spots become p)redoiiiiiiaiit 
on the rump. To such speeimens applies tlie name of G. gracilis 
B. ifc 

The next question is whether the white colour becomes prevalent 
and represents the ground-colour, with black spots and lines; and 
tliis condition leads to an extreme in which the wliite ground^ 
colour turns to dull or brownish, interspersed with blael^; spots 
only, which ultimately may be counted in transvei-se oi' in longi¬ 
tudinal rows {CK rahkhis^ text-fig. 70 E, see p. 293). Or, the black 
becomes prevalent; and this condition leads to various appeaiunces, 
naiiiely; dark-coloured white-spotted (leopards), or with a trans¬ 
verse hiack and white gTidiron pattern on the rump, or Ifla.ck and 
white cross-]3arred on rump and flanks (tigers). 

Such leopiards, gTidiroiis, or tigers, as the case may he (e. g. 
€. iigris of Baird Gir., and also of Cope, Proc. Am. Phil. Soc. 
1886, p. 283), occur in the nSonoran zone on the open desert, some¬ 
times together with the Leopnrd-lizard Crotafthytiis vnsliceni, as 
pointed out by IMeiriam, quoted by Cope, p, 578. They are also 
common in the Mojave deseit; in IJtah, and in Nevada on 
Juniper Mountain up to 6500 ft. 

These spotted and barred individuals repi’esent one kind of 
desert form; another kind is C. ruhidus, in wliich the whole 
dorsal surface has become uniform light brown, intei’spersed with 
black spots. These spots again may become e^nuescent from 
neck and shoulders backwards; such specimens are reeor<led 
from S. Margarita Island, Lower California. 

It would be interesting to ascertain to what extent the more 
striped individuals coincide in tlieir habitat with those districts 
wliich are decidedly not deserts, e, r/., the neighbourhood of Laredo 
from El Paso to S. Antonio in New Mexico, Fresno, Bernalillo 
and Los Angeles in California, 


CxNEMrDOPiiOEUS MULTISCUTAXUS Oope, based upon four specimens 
from Cedros Island, West Coast of Lower California, can scarcely 
claim distinctive rank. 

Cope give.s the following data:—Length 85 mm. Humerus 
with 7-8 rows, but he adds that this immheris not quite constant, 
one specimen having hut 6 rows. Eeinoiul I'ows 8-9, but I fail 
to count even 8 in Cope’s figure. Pores 20-22. Throat and 
collar with transverse black spots and bands; tail with hla,ck 
spots beloiv; belly black and light olive mixed.” Dorsal 
coloration like that of the (?, gxaciUs stage of 0. iessellatus. He 
adds that he caught a specimen structurally exactly like this 
mtiMscntatm near Pyramid Lake in Western Nevada. This, 
coupled with the fact that Cope himself records four specimens of 

* To none of tliese stages applies O, gnttatus Hallowell, as Cope would have it. 
Hallowell distinctly states that the snbgnlar fold is margined with a row of large 
smooth scales. ' . ' ■ ® 
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tlie t 3 ^pical G. tessellatits from Ceclros Island, restricts tlie supposed 
differences of his C. muUiscuta-ius to a mere individual variation. 

Further, a specimen (text-fig. 64 A) o]:)tained by Dr. hleek at 
El Paso fits exactly the 6^ tessellatus mitUiscutatus. Length 
93 mm. Hiiinerus with 7 to 8 vscales; femur with 7; pores 22/20. 
The throat and collar are pale blue, both with scattered jet-black 
spots. Chest wdiite, wdth scattered black spots. Belly white to 
greenish yellow, here and there with lialf a black scale. Thighs 
below greenish yellow; tail below wdth blackish spots. Dorsal 
surface of black ground-colour with 4 pairs of light stripes, of 
which the first is broken up into yellow spots and bars, "while the 
others are paitly broken and zigzag. , On tlie shoulders and neck 
the general coloui‘ is grey with about six rows of black spots, 
while the last traces of the former pale stripes are completely 
lost. Thighs above and behind with large greenish-yellow spots 
on bluish gimmd. 

As a peculiarity I mention in this specimen the existence of 
tlii*ee enlaiged scales across the lower eyelid, exactly as those 
figured by Cope, p. 584, in tessellatus r-iibidiis. The artist no 
doubt saw correctly, but the author does not mention this pecnliar 
arrangement. 

Cnemidophoeus MAXIMUS Cope. 

From Low’-er California: Cape St. Lucas, La Paz, and the little 
island of Espirito Santo. *CThe largest species of the genus”; 
Boiilenger returns the largest as of 120 mm. 

Humeral rows 4-5 in Cope’s key, p. 568, but in the text, 
p. 571, are stated 6-8. Anterior surface of forearm with 4 rows ; 
posterior suiface granular, but accoixling to the figure with 
slightly enlarged granules on mid-arm. Femur with 7 rows; but 
in the figure I should cerhrinly count 9. Pores 24-25; in the 
figure otiiy 21 or 22. The young are said to have a median liglit 
stripe and two paired stripes on blackish ground. Each of the 
fields with two ro\vs of pale spots. The adult are olive-brown 
wdth three browm stripes on each side as broad as the fields, and 
so broken by spots of the ground-colour as to resemble series of 
confluent brown variations.” “ Guiar region blackish vaiied ; 
abdominal shields Mack-tipped.” 

Apparently these specimens from the Boutheni part of Lowei* 
California constitute a large, coarsely marbled, and mther dull- 
coloured race of G. tessellatus, 

CXEMIDOPHORUS EUBIDUS Cope. 

From S. Margarita Island, West' Coast of Xower California. 
Length 100 mm. Humeral rows .5-6; femoial rows 8-9. Pores" 
22 . 

' The young have traces of six stiipes on light brown ground, and 
the 'fields are cross-barred with olive and 'black, as in the adult of 
0, gularis mmiarum,' ' ; , 

Pboo. Zoom Soo.—1906, You. I., Ho. XXY. ' " '. M. 
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The adults have the upper parts dove-brown, with three rows 
of moi*e or less obsolete black spots on the hnok, and vertical bars 
on the sides. There are no light stripes. The throat is spotted 
with black; the chest and belly are straw-coloured, tinged with 
green, and vaiied with black <and red, the pale scales being black- 
edged. The under surface of the thighs, hands and feet, and of 
the distal half of tlie tail is bright vermilion. 

This race presents an unmistakable desert type, verging ns it 
does towards the monochrome condition, with few darlc spots. 

The isolated occurrence of these lizards, and their bright- 
coloured under parts, combined with the comparatively large 
niimher of pores, femoral and humeral scales, justify their sub- 
specilie rank to C\ tessellat-m^ with which they are closely allied. 

CJnemidophorus melanostethus Cope=‘r«rzViom9 Cope. 

The types of melanostethus in the Smithsonian Mus. are from 
the Lower Colorado River, others from Tucson and Fort Lowell 
in Aiuzona. The single type of 0. variolosus is from Pairas in 
Ooahuila. Dr. Meek brought identical specimens from Lerdo in 
Nuevo Leon, These foin* localities lie in an almost straight line. 

This small species measures, adult, from 62 to 86 mm. Its 
most striking character is the coloration: black-blue under parts; 
upper parts bluish, all over vermiculated and spotted with white. 

The following description refers to a male and a female specimen 
from Lerdo:—4 supraoculars, with granules behind. No fren- 
ocular. Collar composed entirely of very small scales, and 
granules in several rows from the edge of the collar. Humerus 
of the male with 3 large and 3 smaller i‘ows; of female with 
5 large and 1 smaller row. 

Front of forearm: male with 3 complete very regular rows; 
female with 3 very irregular rows. Posterior side of arm entirely 
granular. Femur with 6 to 7 ro'ws. Tibia with 2 large and 1 
or 2 smaller rows. Preanal isthmus with 2-3 i‘Ows of small 
scales. 

Pores : male 22/23 ; female 23/25, Two specimens from Fort 
Lowell have 18/19 and 21 pores. Cope’s type-specimen from 
Ooalniiia is said to have 25 pores (pp. 568, 587), but the figure on 
p. 588 shows only 20. The hind limb of the typo is said to reach 
the prenasal plate. That of the Lerdo male reaches between ear 
and eye; that of the female reaches the posterior angle of the 
eye, ' 

Colomtion of male: Throat blue, collar and chest black; 
abdomen black with white edges to the scales; tail below much 
speckled with black-blue. Female : Throat, collar, and chest blue ; 
abdomen Hue with white-edged scales; thighs blue and white; 
tail mostly blue.—Upper surface : bluish ground-colour, all 
vermicnlatrf and spotted with yellowish white; in the female 
without/trae©s^;of;,:stripes, .while in the male stripes 2 and 3 are 
; '"stitl discernible, ,; Ip female .sp^imen' from ■ Fort/' Lowell, British 
Museum.;: 70 mm.,, with''.'egga,’;Stripe:l ,is nearly gone, while stripes 
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2 and 3 are still present, but grey ; fields still with double rows 
of numerous spots; throat mottled. 

Cope, who had many specimens from the Colorado Eiver, adds 
that the young have two pairs of narrow stripes, that the fields 
between them show a row of pale spots, and that the thorax is 
not black. The adult he descxibes as having about 14 rows of 
grey-yelloAv spots on grey-olive ground. 

In colour and pattern of the upper parts, this species strikingly 
resembles the G. scalaris of the 0. pit?arz 5 -group; on the other 
hand, the mottled throat of the Ft. Lowell female and the dorsal 
striation show that 0. melanostethus is a smaller and nigrescent 
form closely allied to (7. tessellatus. 

Chemidophorus martyeis Stejneger = Cope. 

From San Maityr Island in the Gulf of California, and from 
Hermosillo in Sonora. Length 82 mm. 

numerals 4-5 ; femorals 6-7 ; pores 20-21, 

Immature, or females ?: with 7 narrow stripes, which are a 
little paler than the ground-colour; fields obscurely spotted, but 
one of the females has the fields spotless and black; under parts 
white, throat and collar dusky. Old specimens are black above 
and below, except the hind limbs and the ventral line of the tail. 
The posterior side of the thighs is marked with three black 
longitudinal stripes. 

The following two species are based upon very insufficient 
material, possibly young specimens. 

They belong without any doubt to the tessellatus-gvow^. 

Cnemidophorus octolineatus Baird. 

The single specimen, from Pesqueria Grande in Nuevo Leon, 
measures 60 mm. Bluish olive, darker above, lighter belo^v; 
with 8 pale narrow stripes of the same tint; without any spots 
on body, tail, or limbs. Humeral rows of scales 5, femorals 6, 
tibials Z. Pores 17. Scales of the back depressed. 

CxEMinoPHOBUs iNOENATUS Baird. 

Two specimens, from Pesqueria Gx’ande, Nuevo Leon, of 56 mm. 
IJnifoi'm dark olivaceous above, pale olivaceous below; without 
spots or stripes. Scales of the back tubercular and elevated. 
Humerus with 6 rows. Femur with only 4 or 5 rows according 
to Cope, but I count 6 very regular rows in the figure on p. 591. 
Pores 16-17. 

I am inclined to think that these are veiy young specimens. 
Cope remarks that it is the smallest species, and yet shows no 
indication of stripes.” However, in very youxig examples of 
O. gnUatm^ the spotted and dull-coloured foxiest-variety of C. im- 
the stripes are frequently at first so veiy faint that 
they are visible only in certain lights, and they appear only later 
as stripes, soon to be broken up and to paiily vanish again, 

, , '' 25 * ' '' 
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Onemidophorus labialis Stejneger. 

Based upon five speeiiuens from Cedros Island, Lower California. 

Distinguished from all the other Cnemido 2 yhori by the nasal being 
11 contact with the second upper labial, which latter completely 
sepaiates the postnasal from the first labial. Siipraocnlars 4, but 
in the figure given by Cope the 4th or posterior supraocular is 
broken up into two or three smaller scales ; a condition which may 
be an individual abnormality, but which also is shown in tlie figures 
of fj, sericeiLS and semifasciahis. The collar, to judge from the 
figure, is composed of decidedly small scales, only those of the 
middle being somewhat larger; ail the scales, however, form the 
posterior sharp margin of the collar, there being no granules. 
The posterior surface of the forearm is covered with granules, 
about three rows of which are slightly enlarged. Femoral rows 5, 
or only 4. Pores 12 to 13. Only two large preanal plates, the 
usual posterior pair being fused into one broad plate. Total 
length 55 mm. 

‘‘ Colour above dark brown, with six longitudinal light lines 
and a median clay-coloured band of the same shade as the top of 
the head ; two light longitudinal lines on fore limbs and three on 
hind limbs; under side whitish, more or less sufiused with bluish, 
especially on the fianks.” 

This little species is very puzzling. The arrangement of the 
labials and nasals is unique. The condition of the collar is 
essentially that of the iesseZtoes-group, but recalling the gularis- 
group by the sharp edge without granules. However, a very 
similar collar is given to (7. octolineatits and 0. mor'tiatus in Cope’s 
figures. The slightly enlarged granules on the forearm point to 
0, deppei and to 0. sexUmatm, which latter is, moreover, closely 
approached by the colour-pattern. The three peculiar pale stripes 
on the hind limb recall the equally peculiar thi-ee black stripes of 
0. maxtpris. 

Jieferemes to tfm original descnptions of species 
of Onemidophorus. 

<7. sexUmaius Limie, Syst. Hat. xii^ 1766, p. 364. 

i}j£'PP£'/-Group, 

O^gutMm "Wiegm, Herpetolog. Mexicana, 1834, p. 29. 

=microkpidopm Cope, Proc. Am. Phil Soc. xvii. 1877, 
p. 93. 

=iunicohT Cope, ibid. 

61 d-eppei Wiegm. Herp. Mexic. 1834, p. 28. 

.:=:decemUmMus Hallowell, Pi-w. Ac. Philad. i860, p, 482. 

^ — Umaiissimm Cope, Proc. Am. Phil. Hoc. 1877, p. 94. 

^ ^^'dlfarmm Cope, Proc. Ac. Philad. 1894, p. 199. 

G. immuiaUlw Cope, Proc. Am, Phil. Boc. 1877, p. 93. 

(7. gtiU^m ' var., striae Gadow, Proc* Roy. Boc. 1903, 
' .p. 155 , ' 



1906.] 


IX MEXICAN LIZARDS. 


375 


GcLAim-Grouj). 

0, gularis Baird & Girard, Proc, Ac, Phil, 1852, p. 128. 

=zgtfMatm Hallowell, nec AViegm. op. cit. 1854, p, 192. 

0. meximnus Peters, Monatsb. BerL Ak. 1869, p. 62. 

(7, gidaris co^rnmnis Cope, Proc. Am. Phil. Boc. 1877, p. 95: 
1886, p. 283. 

€. angusticeps Cope, ibid. 1877, p. 95. 

?(7. costatus Cope, ibid, 1877, p. 95. 

mariarum Gunther, Biol. O.-Americ., Kept. p. 28. 

C. sexlmeatus var. hocourU Blgr, Oat. Liz. ii. 1885, p. 367. 

(7. gularis scalaris Cope, Americ. Naturalist, 1891. p. 1135; Trans. 
Am. Phil. Soc. 1892, p. 47. 

C. gularis semifasciatus Cope, Trans. Am. Phil. Soc. 1892, p. 49. 

= (7, p. sericeus Oope, op. cit. p. 48. 

C, sepfemvittatus Cope, op. cit. 1893, p. 40. 

TESSELLATC6-GTOlig» 

Ommidophorm {Ameivct) tesseUatus Say, Long’s Exp. Eocky M. ii. 
1823, p. 50. 

= G, gracilis Baird & Girard, Proc. Ac. N. Sc. PhiLacl. 1852, 

p. 128. 

== C. tig7'is^, Baird Girard, ibid. p. 69. 

= (7. tesseUatus inultisciciatus Oope, Trans. Am. Phil. Soe. 
1892, p. 38. 

G. stejiiegeri Yan Denburgh, Proc. Cal. Ac. Sci. 1894, p. 300. 

G. perphxm Baird & Girard, Proc. Ac. N. Sc. Phil. 1852, p. 128. 
<7, grahami Baird & Girard, ibid. 1852, p. 128. 

G. octolineatus BaM & Girard, ibid. 1858, p. 255. 

(7. inm^natus Baird & Girard, ibid. 1858, p, 255. 

C. maximiw Cope, ibid. 1863. p. 104. 

G, 'rmlamsiethus Oope, ibid. 1863, p. 104. 

= (7. tessellati^s variolosus Cope, Tiuns. Am. Phil. Soc. 1892, 
p. 39. 

C. hbiaUs Stejneger, Proc. IJ.S. Nat. Mus. 1889, p. 643. 

C. martyids Stejneger, ibid. 1890, p. 407. 

=imihiops Cope, Report U.S. Nat. Mus. for 1898, p. 582. 

(7. tessdkitus ruhidus Cope, Trans. Am. Phil. Soc. 1892, p. 36. 

* Peters lias reinarlctKi that C. tl(jris B. & Gr. is ‘^undoubtedly ” — C. sacMi 
Wiegin. Herpetol. Mexic. 1834, p. 29. I have been able to corroborate this, by 
examiTiatiou of the type-specimou in the Berlin Museum. This synonymy does 
not apply to the three specimens collected bySalldat Oaxaca, detemiiucd byBocourt 
as C. sBxlmeatm var. mchii^ Wiegm. 



S76 


ON ABDOMINAL JllBS IN A SKINK. 


[Apr. 10, 


April 10, 1906. 

Herbeet Deuce, Esq., Yioe- President, in tlie Chair. 

Mr. F, E. Becldard, E.R.S., exhibited a partially dissected 
specimen of the Scincoid Lizard Trachysmrus ri^^gosus^ and made 
the following remarks:— 

The existence of a 2 ^ci^'cistermtm abdominal ribs ”) is more 


Text-hg. 84. 
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Tiliqua scincoides^ in wliicli species I have recorded the structure 
in question as I believe for the first time; for the elements are 
larger and more thorougMy chondrified, and thus more easily 
distinguishable from the tendinous intersections of the ahdoriiinal 
muscles in which they lie than in Tiliqim, as will be seen in the 
figure (text-fig. 84). When the outermost layer of the abdominal 
musculature is raised from the deeper layer, the abdominal ribs 
are raised with the former and can thus be seen to overlie 
the true ribs which occur in the deeper layer of the ventral 
musculature. 

Three pairs of abdominal ribs meet in the middle line and thus 
foim a series of three chevrons. The fixst two of these possess a 
forwardly-directed process of the triangular plate which forms the 
region where the two ribs of the pair are fused. Behind these 
comes one pair of abdominal ribs, which does not—but only just 
does not—meet in the middle line. A fifth and sixth rudimentary 
pair exists; there is a true rudiment on the right side of a 
seventh abdominal rib. Behind this only the tendinous inter¬ 
sections of the abdominal muscles are visible. In the region 
of the parasternum the true ribs do not reach the middle line as 
cartilaginous rods, and, as already mentioned, they ai*e overlapped by 
the gristly rods of the parasternum. As Prof. Paiher has pointed 
out t, there are five pairs of true ribs attached to the sternum in 
TracJiysaurus. He does not, however, mention that a pair behind 
these also meet and fuse in the middle line a little way behind the 
sternum. These true ribs meet and fuse superficially and exactly 
resemble the succeeding abdominal ribs, so far as the median region 
is concerned. This, however, can invalidate no homology, for the 
exposure of a true additional piece of xiphisternuni is simply due 
to the absence of pectoral muscles; and in any case the remaining 
pieces of cartilage so entirely overlap so considerable a portion of 
the ^ true ribs that they cannot possibly be regarded as the 
equivalent of their median ventral extremities, >vhich, indeed, 
themselves reach to within a millimetre or two of the ventral 
middle line. 


Mr. R. I. Pocock, P.Z.S., exhibited the skull of a Horse to show 
the preorbital pit, and made some remarks upon tlie occuri^ence of 
this feature in the skulls of extinct and existing Equidie, and 
commented on its supposed homology to the praeorbitai pit of 
Ilipparion and upon the systematic value that has been attached 
to it., 


The following papers were read:— 


^■“0,rx tbe Presence of Parastenmm in... Tiliqua^, P. Z. S. 1904, vc)I. ii. 
p, 1S4. ' 

t Monograph on Shoulder-Girdle^ Bay Soc. 1868 p, 114. 
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L On the Fresh-water Fishes of the Island of Trinidad, 
leased on the collection, notes, and sketclios made l>j 
Mr. Lechmere Gu]>])t, Jimr. By 0. Tate Began, 
BA., F.Z.S. 

[Received Jaiuiiiry 26,190C.J 


(Plates XXI.-XXV.^O 

The Fresh-water Fislies of the Island of Trinidad, West Indies, 
formed the subject of an important ineiuoir by Dr. Tin Gill t in 
1858. Tlie following is a list of the species whicli lie described, 
together with the names used to designate tliein in the present 
paper:— 


Polycciitrus tricolor G-ill = 

Ctenog'obius fasciatus GiU = 

Cy<^tl«soinii pulchriim Gill — 

„ tuiiiia Beim. == 

Creiiicickla frenata Gill = 

Piiiieleiiotiis wilsoiii Gill — 

Calliclithys kiieri GUI == 

Hoplostenium laivigatum Val. = 

„ sfcevardii GiU = 

Hoplosoma aaicma GiU = 

Hypoatomus robiiiii C. V. ~ 

Aiicistrus guacliarote C. = 

Macrodoii ferox GiU = 

Erythriims cinereus Gill = 

Pa‘cilurichtliys brevoortii GiU = 

„ taenmnis Gill ~ 

„ pulclier Gill == 

„ uniliiieatus Gill = 

Curimatiis argenteus GiU 
Stevaitlia albipinnis GiU 
Corynopoma riisci GUI 
„ veedonii Gill 
Nematopoma searlesii GUI 



Pofyceiitrus schomburgkii. 
Gobius iasciatuy. 

Acara pulcbra. 

Gicblosoma l)imacnlatam. 
Oreiiicicbla saxatiliy. 
Pimelodits wilsoni. 
Calliclitbys kneri. 

„ littoralis. 

„ tlioracatus. 

Corydoras ajneiis. 
Plecosfcomns gnacari.^ 
Aiicistrus triiiitatis. 
Macrodon trabira. 

Erytbrinus uiiitscniatus. 
Tetragonoptcrus, maculatus. 

„ tiBiiiiirus. 

Chirodoii pidcher. 
Tetragoiiopterus uniliucatus. 
Cuvimatus argenteus. 


Corynopoma riisii. 


In Dr. Giitifcher’s Catalogue of Fishes (1859-1870) a little 
C^prinodont was described from Trinidad under the name 
&p'arMmm J, and in 1873 and 1874 the late Prof. 

Kitlsen§ publishefl some critical notes on tlie Siluroid and 
Clmracinid fishes described by Dr. Gill. 

The present paper deals with a collection made by Mr. Lechmere 
Gvippy, Junr., who has followed out a suggestion made by 
My. Boulenger to such good purpose that he has sent to the 
British Museum a series of well-preserved specimens representing 
thii-ty-five species, including all but three of those, which have 
p-eviously been described from the island.. He has also sent 

, ,„. * for explapalioirof tliel^iates,,$eep. 893., '' " '' . 

''v'bt Ami, '''''' 

I this species named Guppy, Bmx. 

^ Vid. Medd, Kjobeiihaxm, 1S7S, pj». 214-217, and 1874 pp. 230»240. 






,CKwxtft 

’ERUS GUPPYI, ,2.HAI»jl>,0CHIl,yS HAfttr,''' ' 

CURIlilATlJS'AB'GfeWTE09;. ; 
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notes on tlie iiabits ami tlie life-coloration of these fishes, and a, 
set of beautifully executed water-colour drawings made by him¬ 
self, some of which lia,ve been reproduced by Mr. Cfreen to 
illustrate this paper. 

Mr. Guppy’s collecting was done in the iiortheiii part of the 
island, and most of the fish were talceii on the Streatham Lodge 
Estate in muddy streams draining into the Oaroiii River, flowing 
through narrow ravines in "which there is a considerable growth 
of rank grass. In times of drought these streams form a series of 
almost isolated pools. The Oaroni River has a fair current ; 
during heavy rains it overflow's its banks and the surrounding 
country is swamped; floods extending for miles round sometimes 
occur in the wet setrson, the egress of water from the river being 
checked by the high tides caused by the quantity of water 
poured into the Gulf of Paxia by the Orinoco. 

Mr. A. J. Pasea, of Streatham Lodge Estate, accompanied Mr. 
Guppy on ail his expeditions, put his seine nets and trained labour 
at his disposal, and gave him the benefit of his expeiience as to 
the best localities to fish in, while Mr. Balfour, of Frederick 
Estate, lent him a boat for use on the Oaroni. Assistance was 
also given in various wa^’^s by Dr. Tulloch, Sir G. 0. Knollys, the 
Hon. S. W. Knagg, and Sir A. Maloney. To all of these gentle¬ 
men, and especially to Mr. Pasea, Mr. Guppy wishes to express 
his gratitude. 

I have prepai’ed a key to the fishes which have so far been 
recorded from the fresh-waiters of Trinidad, and I follow it with 
a list arranged in systematic oixler, with extracts from Mr. Guppy’s 
notes, and with full descriptioms of those species wdiich are not 
well known. Whenever possible I have placed the extracts from 
Mr. Guppy’s notes in inverted commas. 

Synopsis of the Species of Fresh-water Fishes so far recoi^ded 
from Trinidad, 

I. Body scaly; ventral fins present, abdominal; fins witliout spines. 

A. Ko adipose fin. 

1. Month small; teeth unicuspid. 

Anal fin with 15-17 rays.... 25. JSaplochihts harti. 

Anal fin with 8-9 rays .... 26. GirartUnm gtippifi. 

2. Month large j teeth conical. 

Dorsal fm with 13-15 rajs. BS-IO scales in a longitudinal 

series .. 1 . MaerodmitraMra, 

Dorsal fin with 10-11 rays, 32-33 scales in a longitudinal 

series ..... 2. JErgtJirimm nnltwfuatm. 

3. Month small ; teeth compressed, notched or denticulated. 

3. Gorgnopoma HisiL 

B. An adipose fin. ' ■ 

1, Teeth well developed, compressed, notched or denticulated, 
a, Pmraaviikry teeth in a donble series. 
a. Dateral line complete. ■ 

' Depth, of body 3-3i in the length. 

Diameter "of eye | the, length of head (in spee,imens; of 60- 

65 mm.) ....... ^ imnimm, 

’Diameter'' of'eye the length, of head (in specirneiis "of 'fe?- ■ ' 

’’ '’85\mm.) T,gupppL 
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Depth of body 2 - 25 -m the length 0. T. macidatiis. 

/3. Lateral line wanting posteriorly ... 7. T. imlllmains, 

h. Pra?.maxillary teeth iu a single series . 8. Ohirodim ptdnher. 

2. Teeth wanting . 9. Cuy’imatiis argmtcus. 

11. Body elongate, scaly; no ventral tins; no dorsal; anal 

very long. 10. Cara pus fa sc la ins. 


III. Body naked or with bony plates ventral fins present, 

abdominal; an adipose tin. 

A. Body naked; adipose tin normal. 

1. Gill-membranes with free posterior edge, not united to 

the isthmus. 
a. Adipose tin short. 

Teeth on the palate in two small separate patches. 11. Arius sjn.vii. 

Teeth on the palate forming a broad continuous band. 

12. jL lierzherffil. 

1). Adii) 0 se fin \’'cry long . 13. Fimelodus wllsoni. 

2. Gill-membranes broadly united to the isthmus. 

Caudal fill deeply forked . 14. Fseu(hiuclieni'picrus (jappyi. 

Caudal tin obliquely truncate. 15. Faratichenipterus pascce. 

B. Body covered on each side with 2 series of laincllie, 

overlapping on the mid-lateral line; adipose tin with a 
movable spine. 

1. Two pairs of nuchal plates between parieto-occipital 

and basal shield of spine of dorsal tin. 

a. Coracoids not exposed on ventral surface. 

16, CallleJiBps kmri. 

b. Coracoid.s exposed ventrally. 

A median series of plates extending the whole of the distance 

from dorsal to adipose tin . 17. C. JUtaralis. 

A median series of plates in front of the adipose tin, not extend¬ 
ing forward to the dorsal. 18. O.tliorcieatus. 

2. Parieto-occipital produced into a process which reaches 

the basal shield of the spine of donsal fin, 

19. Corpdo7'as ccmiis. 

C. Body covered on each side by 4 or 5 scries of bony 

plates; adipose tin with a movable spine. 

1. Upper surface of snout covered with small granular 

plates. 

a. Interoperculum little movable, not notably spinatc 
or bristly. 

Eye moderate; snout ovate .. 20. Fleemtomispuacari. 

Eye small; snout broadly rounded . 21. P. rob ini. 

5. Interoperculum freely movable, with n bunch of 
slender spines with hooked apices, which can ])c 
everted.22. Ancistrus trinitatls. 

2. Upper surface of snout naked, bearing prominent tleahy 

tentacles in the males . 23. Ai^enocara cirrho&um, 

IV. Body' elongate, eel-shaped, naked; no paired tins; gill- 

openings n^resentedby a single ventral slit. 24. B^mhranclms marmomfms. 

V. Ik>dy elongate, enclosed in a series of bony rings; no ventral 

■fins; snout prckiuced, tubiform... 27. Dorgwkthys Unmtns. 

VI. Body scaly; anterior part of dorsal fin formed of spines 
or a separate anterior dorsal formed of spines or of simple 
fiexible„rays* 

A. Ventrals separate, each formed of ah outer spine and of 
"five branched'rays. 

:.'■ 1., A'single dorsal fin. ■,, , ■ 

Dorsal'XVf-X VIII 7“^w ■' Anal ,XTII-XIV Fol$Ge^trm''sohomhurglcU. 

Dorsal XVII-XX 13-16. Anal III, 8’--10 . Cremoicliki^ smsOrUUs. 

;' Dorsal XIIX-XIV / Anal' HI'7-^, ■ SA' • 

,Dorsal 'XtVrXV 9rll.. ,Anal IV,8r9> himdmULt%w^. 
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3. Two dorsal fins. 
a. Anterior dorsal of 4* spines. 

a. Jaws with bunds of small pointed teeth. 

28. Affoiiostomiis montimlri, 

}5, Jaws with iniiuite ciliiform teeth ; ana! tin 
usually with III 8 rays; 32 to 36 scales in a 
1 on g’it II d i 1 la 1 series. 

Second dorsal with a series of small scales behind each ray, other¬ 
wise naked . 29. Mtigil hrasillensis. 

Second dorsal covered w’ith small scales .. 30, M. tinchodoii. 

h. Anterior dorsal of 7 or 8 spines; anal with 3 spines, 
the second and third strong f. 

65-75 scales in a longitudinal series; second and third anal spines 

suheqnal... 31- Centroponms tmdecinialis. 

50-60 scales in a longitudinal series; second anal spine consider- 
ahly longer than third. 33. C, ensifa'iLs, 

c. Anterior dorsal of 6 or 7 slender flexible spines; 
anal with a single feeble spine 
Vomer toothed; lower jaw projecting; scales small. 

37. JPIiilypnus dormitafnr. 

Vomer toothless; jaws equal anteriovlj’; scales rather large. 

38. Dormitator macidatus, 

B. Ventrals united to form a disc. 

1. Jaws with bands of small pointed teeth and an outer 


series of larger teeth. 

33 scales in a longitudinal aeries.. 39. Gohius fasciatus, 

60-75 scales in a longitudinal series . 40. Chonophoriis bamna. 

2. Teeth in the jaws in a single series . 41. JEvorthodus hremceps. 


^ Although only If. hmsiUoiffls and AT. trieJiodon have been actually recorded 
from Trinidad, there can be but little doubt that all the species of Mnpil which occur 
on the Atlantic coasts of America are to be obtained there. 

These may be distinguished as follows;— 

I. Second dorsal naked except for a series of small scales behind 
each ray; anal with III 8 rays (rarely 111 7 or III 9). 


38 to 42 scales in a longitudinal series ... cepliahis L, 

32 to 36 scales in a longitudinal series. hrasiliensis Ag. 

II. Second dorsal covered with small scales. 

A, Anal with III 9 rays (rarely III 8). 

43 to 45 scales in a longitudinal series. incUis Hancock. 

36 to 39 scales in a longitudinal series. curema C. &> V. 

B. Anal with III 8 rays (rarely III 7 or HI 9); 32 to 36 

scales in a longitudinal series. trickodon Poey. 


t Probably all the Atlantic species of occur in the rivers of Trinidad. 

They may be distinguished thus:— 

L Anal with III 7 rays, the second and third spines subequal. 

peetinatm Poey. 

II. Anal with III 6 rays. 

A. Second and third anal spines sul>equal; 65 to 75 scales 

in a longitudinal series..... wideeimalu BL 

B. Second anal spine longer than third. 

75 to 90 scales in a longitudinal series . paraUelm Poey. 

50 to 60 scales in a longitudinal series ■. emiferm Pbeyi 

X Allied to JPMlfpms dormitator and certainly to ho' found in The rivers, of, 
Trinidad, are two species which may be distinguished thus j— 

Vomer toothless; lower jaw^ projecting; scales small. 

BOrsa! with VI, I 8 rays.....'. Clm. ' 

'Dorsal with VII,,110,rays ...... 
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1 . Macrodon trahira Spix, 

“Ciiiabin.” 

Much appreciated as an article of food, althougii rather bony ; 
they are purchased readily by the labouring classes. 

A very small specimen'(30 mm.) was caught at Cumiito ; it was 
skimming along the top of the water when captured. Examples 
of this size can vibrate the pectoral fins with extreme rapidity ; 
they often rest as if asleep, hence the name ^ Dormeuse.* 

Colour: greenish, a more or less distinct blackish longitudinal 
band and irregular cross-bars; vertical fins with series of dark 
spots.'' 

Hah. Brazil; Guiana; Yenezuela. 

2. Eeythrinus unitaeniatus Spix. 

“ Yarrow." 

‘‘ Found all over the island in muddy streams. 

“ Colour; greenish or olivaceoirs; sometimes a claik longitudinal 
lateral stripe; fins pink.” 

Hah. Brazil; Guiana; Venezuela. 

Genus Corynopoma. 

Ste^ay'dia Gill, Ann. Lyc. IST. York, vi. 1858, p. 424. 

Corynopoma Gill, t. c. p. 425; Giinth. Cat. Fish. v. p. 287 
(1864). 

Nematopoma Gill, t. c. p. 428. 

This genus appears to be allied to Tetragonojyterits^ from which 
it differs in the more posterior position of the dorsal fin, the 
absence of an adipose fin, and in the curious sexual characters. 

3. Corynopoma rush. (Plate XXII. fig. 3.) 

Stemrdm alhipinnis Gill, Ann. Lyc. X. York, vi. 1858, p. 425. 

Corynopoma riisei Gill, t. c. p. 426 ; Giinth. Oat. Fish. v. p. 287 
(1B64) ; Liitken, Vid. Med. 1874, p. 223. 

Corynopoma medoni Gill,t.c. p. 427; Giinth. 1. c, 

Nematopoma searlesii Gill, t, c. p. 429. 

Corynopoma alhipinnis Giinth. 1. c. 

Corynopoma semlem Giinth. t. c. p. 288; Liitk. 1. c. fig. 

Body compressed, subfusifonn, the depth 3-3| in the length, 
the length of head 4|“4|. Snout much shorter than eye. the 
diameter of which is 2|~2§ in the length of head and nearly etpral 
to the interorbital width. Mouth small, very oblique, the maxillary 
nmrlj vertical, just in front of the eye. Teeth compressed, with 
strong median cusp and 1 to 3 smaller cusps on each side, in 2 series 
in the upjper |aw, 1 in the lower. Operculum, in the female, with 
a short porntM projection; in the adult male with a long, slender, 
curved process terminating in a compressed expansion at the level 

of the dorsal fin. Scales 38“44 5 or 6 between lal^^l line and 

root of ventral; lateral line complete. Dorsal 9—11, commencing 
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above about tlie seventh anal ray; when laid back, in tbe female 
not nearly reaching the caudal, in the adult male extending well 
beyond the base of caiidaL Anal 25-30, commencing at or a little 
beiiiiid the middle of the lenghh of the fish; last ray, wiieii lai<l 
back, in the female not reaching the caudal, in the adult male 
extending well beyond the base of the caudal. Pectorals and 
veiitrals extending to or nearly to the origin of anal; ventrals 
7-rayed. Caudal deeply forked, the lobes equal in the female, the 
lower considerably produced in the adult male. Caudal peduncle 
l|-2 as long as deep. Olivaceous, with silvery reflections; a 
blacldsh stripe along the middle of the side ; fins pale. 

14 examples, measuring up to 45 mm. in total length. 

The genus ^tevardia was founded either on females or on very 
young males, with the operculum ending in a short pointed process 
and the fins not pi'oduced. Govyiioimna included males of small 
size, with the opercular process short and the fins moderately pro¬ 
duced, whilst Nematoj^oma was for the fully developed males. 
Liitken pointed out tliat these supposed generic difierencos were 
to be found in examples of the same species, according to the size 
of the specimen taken. These changes are now found to be con¬ 
fined to the males, and I see no reason to believe that more than 
one species has formed the basis of Di\ GilFs descriptions. This 
genus has only been i*ecordecI from Trinidad. 

“ The ‘ Swallow-tailed Sai-cline’ is fairly plentiful in the Tacarigiia 
River. Some have a peculiar pair of ^ paddles' attached to the 
gill-coverKS, whilst others have no trace of them nor do they have 
the exaggei*ated fins which the ones with ® paddles ’ possess. They 
are caught in company and are, presuma])ly, the sjimie species. 
The scales are faintly defined, generally silveiy; the back is 
translucent gi^eenishd' 

4. Tetraooxopteeus tjeixiurus GilL (Plate XXII. fig. 4.) 

Depth of body 3-3|- in the length, length of head 4-4^. Snout 
much sliorter than eye, the diameter of which is 2| in the 
length of head and a little greater than the interorbital width. 
Maxillary extending to below the anterior | of eye, wfith a more 

or less evident series of small teeth. Scales 38 5 between 

lateral line and root of ventral fin; lateral line complete. Dorsal 
10, with 8 branched rays, its origin a little nearer to tip of snout 
than to base of caudal; anterior rays longest, neaidy as long as 
the head. Anal 29-31, with 26 to 28 branched rays. Pectoral 
extending beyond, base of ventral; ventrals originating in advance 
of the dorsal, extending to the anal. Caudal forked. Caudal 
peduncle as long as, or a little longer than deep. Olivaceous or 
greenish above, silvery below; a silvery longitudinal band from 
operculum to base of caudal; a more or less distinct dark liuniem! 
spot; a black longitudinal band on the middle caudal rays, edged 
with yellow above and below. 

Here described from two specimens from Trinidad, 60 and 
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65 mm. in total length, one received from the Gopeiiliageii 
Museum as 1\ trmitatis'^\ GilFs description of 1\ tmimrus is, 
so far as it goes, perfectly applicable to 7.\ trmitatis, and there 
can be but little cloiibt of their identity. This species is known 
only from Trinidad. 

5. Tetraoonopteiius Guppyi, sp. n. (Plate XXI. fig. 1.) 

Mountain-stream vSardine.” 

Depth of body 3-3| in the length, length of head 
Snout shorter than eye, the diameter of ndiich is 3~3| in the 
length of head and less than the iiiterorbital width. Maxillary 
extending a little beyond the vertical from the anterior margin 

of eye, with a series of small teeth. Scales 38-40 5^ to 6^ 

between lateral line and root of ventral iin ; lateral line complete. 
Dorsal 10, with 8 branched rays, its origin, a little nearer to tip 
of snout than to base of caudal.; anterior rays longest, shorter 
than the head. Anal 29-32, with 26 to 29 branched rays. 
Pectoral extending to or a little beyond the base of ventral; 
ventrals originating in advance of the dorsal, extending nearly to 
the anal. Caudal forked. Caudal peduncle as long as deep. 
Silvery, back dark greenish; traces of a dark lunneral spot; a 
blackish longitudinal band on the middle caudal rays; caudal 
lobes yellow. 

Five specimens, 65-85 mm. in total length. 

This species is allied to the preceding and also to T, tmppi Cuv. 
h Val., which has a much larger head, 

“ I'ound in clear pebbly brooks with rapid current and plentiful 
in the Glenside Estate Stream, at the foot of the Northern Range 
of hills/’ 

6. Teteagonopterus maculates L. 

Pink-finned Sardine.” 

By far the commonest of the Sardines; they swarm in the 
Maracas Rivei’, which is clear and at times very rapid. 

“ Colour: Silvery, back darker; a dark humeral spot and a 
blackish spot at the base of caudal; fins bright pink,” 

Mah. Brassii; Guiana; Yenezuela. 

7. Teteagoxofteeus (Hemigeammus) uxilineatus Gill (Plate 
XXII. fig. 5.) 

“ Sardine Dor^e.” 

Depth of body 2|-2| in the length, length of head 4. Snout 
much shorter than eye, the diameter of which is 21 in the length 
of head and slightly gi^eater than the interorhital width. Maxillary 
^ extending slightly beyond the veiiical from the anterior margin of 
: eye,, with'a,series of^^minute teeth. Scales 3,2-^35 be¬ 

tween lateral line and root of ventral fin; lateral lihe on 9 to 12 

M€(14;i874,,'F. BU, ''' .v . 
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scales only, absent posteriorly. Dorsal 10-11, with 8 or 9 branched 
rays, its origin equidistant from tip of snout and base of caudal; 
anterior rays longest, nearly as long as the head. Anal 2G-30, 
with 24 to 27 branched rays, produced anterioily. Pectoral 
extending beyond the base of ventral; ventrals originating in 
advance of the dorsal, extending to the anal. Caudal forked. 
Caudal peduncle as long, or nearly as long as deep. Olivaceous, 
with silvery reflections; an indistinct stripe from operculum to 
base of caudal; a blackish spot on the middle of the dorsal fin ; 
an oblique blackish stripe from the origin of anal to the extremity 
of the third branched ray; dorsal and anal yellowish; caudal pink, 
with a pale margin. 

Here described from two specimens, 32 and 36 mm. in total 
length, from Trinidad. This species has not been recorded from 
other localities. 

“ Pound in drains and ravines in the high woods, Cumuto ; they 
cruise in small shoals.” 

8. Chieobon FULCHER Gill. (Plate XXII. fig. 2.) 

“ Bardine Doree,” 

Depth of body 2|-2| in the length, length of head 4|-4|-. 
Bnout i as long as eye, the diameter of which is 2| in the length 
of head, interorbital width 2^. Maxillary extending to the 
vertical from the anterior margin of eye. Beales 32-343|“4i 
between lateral line and root of ventral fin; lateral line complete. 
Dorsal 11, with 9 blanched rays, its origin equidistant from tip 
of snout and base of caudal; anterior rays longest, longer than 
the head. Anal 23-25, with 21 or 22 branched rays. Pectoral 
extending to base of ventral; ventrals originating in advance of 
the dorsal, extending to or nearly to the anal. Caudal forked. 
Caudal peduncle as long as deep. Olivaceous ; sides silvery or a 
silvery longitudinal stripe from operculum to base of caudal; an 
indistinct dark humeral spot; a blackish spot at the base of caudal, 
posteriorly ending in a point and margined with yellow above and 
below ; dorsal and anal pink. 

Pour specimens, measuring up to 40 mm. in total length. 

This species is known from Tiinidad only. Found in drains and 
ravines in the high woods, Cumuto ; they cruise in small shoals, 

9. OuEiMATUS AEGEXTEUs Gill. (Plate XXI. fig. 3.) 

“ Stout Bardine.” 

Depth of body 2| in the length, length of head 3|—4, Bnout m 
long, or nearly as long as eye, the diameter of which is 3|-3| in 
the length of head, interorbital width 2. Maxillaiy extemling to 
below the nostrils. Scales 36 5 or 5i between lateral line 

and root of ventral fin. Dorsal 11, with 9 branched rays, its 
origin nearer to tip of snout than to base of caudal; anterior 
branched rays longest, about as long as the head. Anal 9, with 
7 branched rays, reaching the base of caudal when laid back. 
Pectoral extending | or more than | of the distance from its base 
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to tlie base of ventral. Yentrals 9-raye(l, originating in advance 
of tlie vertical from the middle of the dorsal. Candal forked. 
Oandal peduncle deejDer than long. Silvery; a Idackisii spot on 
the caudal peduncle, another on the basal paid of the dorsal fin; 
fins pale yellowish. 

Three specimens, 70-100 mm. in total length. 

Tiiere are examples of this species from Dominica in the British 
Museum collection, but it lias not yet lieen i*ecorded from otiier 
localities. 

‘‘ Plentiful in the Eavines of the Streatliain Lodge Estate.” 

10. Cabapus pasciatus Pall. 

“ Cutlass Fish.” 

“ Found in the Bejucal Swamp and Cumuto,, 

Colour : head and back dark olive-green ; sides witli alternate 
oblique bars of blackish and grey; anal fin blaclcish ; head and 
body sprinkled ^vitll metallic specks.” 

//«6. Paraguay to Cuatemala. 

11. Aeius spmi Ag. 

A silver-grey Cat-fish, found in brackish water at the mouth 
of the river Caroni, where it attains a large size.” 

Eah. Brazil; Guiana; Venezuela. 

12. Arius herzbeegii B1. 

Eah, Brazil; Guiana; Venezuela. 

13. PlMELOBUS (Ehamdia) wilsoxi Gill. 

Depth of body about 5 in the length, length of head 4|-41-. 
Head covered with skin, nearly as broad as long. Snout twice as 
long as eye, the diameter of which is 6 in the length of head; 
interorbital width 2J-. Jaws equal anteriorly; maxillary barbel 
extending to middle, or even beyond the end of adipose fin ; outer 
mandibiilary barbel about reaching end of pectoral. Occipital 
process 2|-3 times as long as broad, extending back beneath the 
skin, separated posteriorly by a distance about equal to its own 
breadth from the basal shield of the dorsal spine. Dorsal I 0 ; 
spine slender; middle branched rays a little more than | the 
length of head; free edge of the fin convex. Adipose fin com¬ 
mencing a short distance behind the dorsal and extending nearly 
to the caudal, its length 2^2| in that of the fish. Anal 11, low 
anteriorly, rounded posteriorly, the lays gi’atlually increasing in 
length to the eighth or ninth, which is J the length of head. 
Caudal forked; lobes of equal length, the upper pointed, the lower 
rounded. Pectoral spine with inner edge finely serrated, about f 
as long the fin, which is f the length of head. Yentrals 
extending of the disfcance from their base to the origin of 
anal. ^ ° 

Biwk olive-green or grey; sides BlackisK bine splashed mth 
whitish; lower parts white; body sometimes twvered with dark 
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spots; fins dusky, the dorsal witli a liglit bainl along tiie basal 
part. 

“ Found all over tlie island, fairly plentiful, sometimes exceeding 
a foot ill length.’^ Here described from two specimens of 180 and 
200 mm. Known only from Trinidad. 

14. PsEUDAHCHBNiPTERUS GUPPYi, sp. n. (Plate XXIY.) 

Yellow Gatfisli.” 

Deptli of body 4^-4|- in the lengtli, leiigtli of bead 4-4|-, Snout 
not longer than eye, the diameter of which is 4~5 in the length of 
head and 2-3 in the interorbital width. Head nearly as broad as 
long; upper surface, excepting the snout, rugose, not covered by 
skin ; frontal bones not swollen; profile rising evenly from snout 
to dorsal fin. Lower jaw scarcely shorter than upper ; maxillary 
barbel extending to anterior ^ or middle of pectoral. Dorsal I 6 ; 
spine serrated posteriorly, as long as head. Anal 21; anterior 
rays longest, in the male thickened and considerably produced. 
Pectoral spine with serrated inner edge, as long as the head. 
Ventrals 8-rayed, extending to the origin of anal. Caudal forked. 
Upper half of body blackish green, with several vertical series of 
small yellowish-white spots ; lower parts white, anteriorly with a 
dark longitudinal band ; fins yellow, the dorsal dark at the base, 
the caudal mth a blackish margin. 

Caroni River. 

Two specimens, 145 and 185 mm. in total length. 

“ Caught in nuniliers, especially where small streams empty 
themselves into the Oaronid’ 

15. Paeauchenipterus PASEiE, sp. n. (Plate XXIII.) 

Grouper Cat-fish,” 

Depth of body 3-|- in the length, length of head 4. Snout as 
long as eye, the diameter of whicli is 4| in the length of head and 
3 in the interorbital width. Head as broad avS long ; upper surface 
rugose, not covered by skin ; interfrontal fontanel oval, continued 
anteriorly as a narrow gi'oove ; parieto-occipital a little longer than 
broad, a little longer than its distance from the base of the dorsal 
spine ; nuchal shield lounded posteriorly, its length equal to that 
of the basal shield of the dorsal spine (mmsiired in the mid-dorsal 
line). Lowei* jaw somewhat proj ecting; maxillary barbel extending 
to anterior of pectoiai; mental barbel extending a little beyond 
the base of the post-mental, which reaches the base of the pectoral. 
Bonsai I 6; spine smooth except for a medium anterior series 
of nodules, a little more than ^ the length of 'head. Anal 23, 
rounded anteriorly and posteriorly, slightly emarginate medianly. 
Pectoral spine serrated on both edges, nearly as long as the head; 
humeral process extending beyond the middle of the pectoml spine. 
Ventrals 6-i*ayecl. Oaudalobliquely truncate. 'Yellowish, spotted; 
and, marbled with blackish; belly white, with small greyish 
' Caroni River. ' 

Pboo. Zoon. Sdc.—] 906, Vox,. I. Ho. XXVI. ; ;;2fi'::, ''f: 
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A single specimen, 210 mm. in total length. 

“ Uncommoii, only two specimens ta-keii in a large pool near the. 
Frederick Estate; they were covered with thick slime, which peeled 
oif ill sheets soon after tliey were pnt in spirit.” 

16. Calltchthys kneei Giiil. 

Fiat-headed IJascadura.” 

Depth of foody 4~-4J in the length, length of head about 4|-. 
Head broader than long. Snout broad, rounded, its length 3| in 
the length of head. Diameter of eye 9 in the length of head, 
interorbital width 11. Parieto-occipital broader than long. Inner' 
barbel longest, extending beyond the middle of the pectoial fin. 
Coracoids not exposed on lower surface of bod}^ Scutes ; an 
irregular series of small scutes in front of the adipose fin. Dorsal 
8; first ray a short flat spine, second simple, the rest branched, the 
middle rays longest, f the length of liead. Anal 6, when laid back 
extending to base of caudal. Pectoral spine from more than ^ to 
nearly f the length of hernh Oaxidal rounded. Brownish or greyish 
brown, with obscure darker spots ; fins yellowish, with dark spots. 

Here described from two specimens, 115 mm. in total length,, 
from Trinidad. This fish has not yet been recorded from other 
localities. 

“ Plentiful in the Bejucal Swamp, but found all over the island.. 
This fish can shuffle along the ground rapidly and gi'unts faintly 
when handled,” 


17. Oallichtiiys littoealis Hancock. 

Common Gascadiira.” 

it Yery plentiful in muddy swamps and also found in livers 
and in ravines with muddy bottoms. In the diy season they are 
caught and sold in thousands, being much appreciated as food. 
When the water has subsided in the s^vamps they are ea>sily 
captured by baling out the muddy pools. They can move along 
the ground rapidly and can live a long time out of water; when 
handled they make a, grunting noise. This species constructs a 
floating nest on tlie top of the water, and according to IVIi*. Pasea 
they breed in the wet season in dmins which dry up in the dry 
season; they are very savage at this pexiod and will make an 
offensive display when the water is disturbed near their nests.^* 

Mah. South America, from Paraguay to Ecuador. 

18. ' Callichthys thoraoatus 0. d: V. 

Sah, Brazil; Guiana; Tenezuela. ■ 


19. COEYEOEAS iENEUS Gill. ■ 

Small'Casca-duiu.*’ 

, Depthof body 2|.-3 in the length, length of head 3|. Diameter 
p|; eye; 4|- in 'the^^ length of head, interorbital width' 2. , Profile- 
^b*^hiy convex from snout to origin of dorsal.' ' Lower lip free, with 
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a pair of barbels wliicli are shorter than the clianieter of eye ; 
barbels ab the angle of the month extending to the base of 
pectoral fin. Exposed parts of the coracoids widely sepa,rated 
belowx Scutes “JJ', 2 or 3 unpaired ones- in front of the spine of 
the adipose fin. Dorsal I 7 ; spine i-f the length of head ; 
anteiior branched rays longest, | the length of head. Anal I t3, 
when laid back extending to base of caiidaL Pectoral spine ’with 
serrated inner edge, extending nearly to or a little beyond the 
base of ventral. Caudal forked. Caudal peduncle much deeper 
than long. Head and upper part of body dark greenish ; low’-er 
parts abruptly lighter; fins pale yellow, the dorsal and caudal 
more or less dusky. 

Here described from 5 specimens, 65 mm. in total length, from 
Trinidad and Grenada, This fish has not yet been recorded from 
other localities. 

20. Plecostomus guacari Lacep. 

Mab» Paraguay to Yenezuela. 

21. Plecostomus robini C. cb V. 

Hah, Montevideo; Trinidad. 

22. Axcistrus teixitatis Gthr. 

This little-knowm species may prove to be allied to A. haehl 
Bouleiig. Apparently Liitken had a specimen of another species 
of this genus from Trinidad, ■which may be related to A. mega- 
cephalus Giinth. 

23. Xexocaea cieehosxjm 0. & T. 

“ Bearded Teta.” 

Hab. Paraguay to Yenezuela. 

24. Symbraxchus mabmoratus B1. 

“ Eel or Zangie.’^ 

They live in holes or under rocks or buried in the mud and 
come out in search of prey, especially after hea'^'y .rain. They 
lie among the dead leaves at the bottom of the pools and grab at 
the small fry as they pass. During the wet season they may 
often be seen lying perfectly still at the bottom of the pools. 

“ Coloim: greenish or yellowish, spotted with brownish.” 

Mah, Tropical America, 

25. Hapeochilus harti BIgr. (Plate XXI. fig. 2.) 

“ Small Guabin.” 

Depth of body 4|-5| in ' the length, length of head 3|-4. 
Snout a little shelter than eye, the ' diameter of which iS; 

in the length of head, interorbitai breadth l|-2.'. Maxilr', 
kry'not extending to below the eye; Jaws equal,' anteriorly; 

■ , . ^ ' 26 *'. 
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bands of small pointed teeth, with an outer series of enlarged 
teeth ; on each side of the lower jaw 1 or 2 teeth of the outer series 
are stronger than the othex'S, curved, canine-like, 40-42 scales 
in a longitudinal series. Dorsal 8-9, rounded, the longest rays 
the length of head. Anal 15-17, commencing at a point 
equidistant from tip of snout and extremity of caudal, ending 
below the middle or posterior part of the doi'sal hn; rays in¬ 
creasing ill length posteriorly. Pectoral about | the length of 
head or of the distance from its base to the base of ventrals. 
Yentrals 6-rayed, extending nearly to the origin of anal. Caudal 
rounded or subtruncate, a little shorter than the head ; outer rays 
gi’adually increasing in length, sevei^al terminating at the upper 
and lower edges and comparatively few at the posteiior edge of 
the fin. Olivaceous or greenish above; sides with bi-ight green or 
Ixliie longitudinal stripes alternating with series of dark red spots 
along the rows of scales ; vertical fins usually orange ; dorsal with 
3 or 4 series of small daidc spots; anal with 2 or S series of very 
small dark spots on its basal part, often with a naiTOw dark edge ; 
caudal often with a hlackish ocellus on the upper part of its base, 
sometimes with undulating strise or series of spots, sometimes 
with a dark edge. 

Here described from 3 specimens, 60-85 mm. in total length, 
from Trinidad. 

Three much smaller specimens from Trinidad and Venezuela 
were described by Dr. Griinther under the name Eimdus micro¬ 
hms, The doubt which he expressed as to their identity with 
the Fmidulm micropics Steind. of the Rio Negro was well 
founded, as these specimens show want of agreement wuth 
Dr. Steindachner’s description in several important x-espects. 

Found everywhere and the sole occupants of the large pools 
worn out of the solid rock by the I'apid descent of the water in a 
series of ciiscades. They ai-e able to reach these mountain pools, 
which are often situated at considerable elevations, through their 
powers of leaping. They travel overland during wet weather. 
Very active and voracious; a female kept in an aquaiium swal¬ 
lowed tw'o good-sized ‘ Bellj^-fish' {Girarcliims gi^pppi), alive and 
entire, one after the other. They always jump out of any 
vessel in which they ai'e placed, and if the sides are too high to 
clear at one leap they can stick on with tlieii' fan-like tails and 
leap higher; when about to leap, or to make an attack, they bend 
their backs and drop the dorsal fin.” 

26. OiEAEBiNiTS aurryi Gthr. (Plate XXII. fig. 1.) 
‘^Belly-fish.” 

“ This fish receives its name from the fact that the' females 
usually have the abdomen distended with young. It is very 
plentiful, especially in such places as the ‘Dry River/at Belmont, 
a suburb of Fort-of-Spain, where they swarm in the filthy soapy 
water that drains from the yards of the dwellings' along the river. 
They save a dm.lof trouble by consuming the^ mosquito worms. 
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The male is a very elegant little fish and varies considerably in 
colour and marking. 

“Colour: Male olivaceous, silvery below ; a dark loiigimdiiial 
stripe from eye to middle of side, another on the posterior part of 
the body; usually two to four blackish spots, including one at 
each end of the posterior stripe; tliese may be aeconipanied by 
reddish spots. Female olivaceous, silvery below', wdthout spots or 
stripes.” 

27. DoimcHTHYS lineatus Kaup. 

Hah. Atlantic Coasts and E-ivei’s of Tropical Ainerica, the 
African D. aculeatibs being apparently distinct. 

28. Agonostomus monticola Bancroft. 

Hah. Fi'esh-waters of the West Indies (Jamaica, Barbados,, 
St. Tinceiit, Dominica, Trinidad) and of Mexico. 

29. Mugil brasiliensis Ag. 

Hah. Cuba to Patagonia. 

30. Mugil teichodon Poey. 

Hah. Florida to Brazil. 

31. Centropomus undecimalis BL, and 

32. Centropomus ensifeeus Poey. 

“ These fishes, knowm as ‘ Broche,’ ‘ Robalo,’ or Snook,’ were 
caught in the Caroni River, where they ha ve been taken over 
20 pounds in weight. They are marine, but go a long way up 
fresh-water streams in search of food. According to Mr. Pasea, 
they can be bred in aitifieial ponds or in large fresli-ivater pools, 
that have no connection with the sea.” 

Hah. Atlantic Coasts and Ri^'ei’S of Tropical America. 

33. Polycentrxjs schomburgkii Midi, k Trosch. (Plate XXV.. 

fig. 2.) 

“The ‘King or Black Cascarob’ is a very peculiar little fish, 
which, when alarmed, changes almost instantly from black to 
wkitish or pinkish white, i‘apidly vibrates the pectoral fins, and, 
instead of running away, turns on one side and remains for a long 
time in a crouching position. They are uncommon, and were 
eanglit by means of a circular hand-net in the thick rank grass, 
which grows at the sides of the luvines.” 

Hah. Trinidad; Venezuela; Guiana. 

34. CRENIGICHLA SAXATXLIS L. 

“ Kame ‘ Mulet ^ (pronounced Mil-lay). Head olive or greyish 
green; eye with a dark crimson splash; back dull olive and 
yellowish green, belly greyish or bluish grey ; pale green metallic 
spots on the sides often present, or if they be absent, blackish 
Cross-bars ; sometimes a blackish longitudir^l stripe; fins varying: 
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from yellowisli to blackisli blue, sometimes edged with black and 
white. 

‘‘ Found singly or in pairs in most streams and pools and ta-ke a 
book readily at times.” 

Hah. Rio Grande do Snl to Yenezuela. 

35. Acara pulciira Gill. (Plate XXT. fig. 1.) 

Small Oascarob.” 

This is a very elegant fish, prettily marked with bright green 
and bine spots and with dark cross-bars on the sides. It was 
interesting to see one of these beautiful fish in charge of its family 
of about one hundred jmung ones, wiiich he or she was vigorouvsly 
defending. These small fry w^ere moving under its body, and when 
any other fish made an attempt to snatch one, he or she snapped 
viciously at the offender. This species is plentiful everywhere.” 

Mah. Colombia; Yenezuela; Trinidad. 

36. Oioheosoma bimaculatum L. 

Large Cascarob.” 

“ Plentiful in muddy rivers, ponds and sw’anips, but not in the 
clear streams;”' ^ 

Hah. Brazil; Guiana; Yenezuela. 

37. Philvpnxjs noRMiTATOE Lacep. 

‘‘ Taken in the Caroni River; the specimen ivas very docile, 
allowing us to handle it and making no display of resistance.” 

West Indies and Atlantic Coast streams from Alexico to 

'•GuianaJ , ;',h, 

38. DoBtorATOE maculatus Bl. 

Taken at Bejucal Swamp in muddy pools.” 

‘Hah. Atkintic coasts and rivers of Tropical America., 

''3S./;G:bBius'FAsciATtrs Gill. 

Body compressed, elongate, the depth 6 in the length, the 
length of head B|“3|. Snout as long as eye, the diameter of 
which is 4 in the ieii'gth of head. ■ Interorbital space narrow. 
Cleft of mouth slightly oblique, entirely below tbe level of the 
*©ye; maxillary extending to below anterior part of eye,*:' |aws" 
with bands of small pointed teeth and anteriorly with an outer 
series of larger teeth; posterior tooth of outer series in lower jaw 
■a curved canine. Gill-opening .vertical, in Trout,,of the bases of 
the pectorals, not produced forwards below. Head and nape,'' 
thorax and lower part of abdomen naked; scales finely ctenoid, 
increasing in size posteriorly, hhout 32 in -a longitudinal series. 
Boiml YI, 12; ra;ys of anterior-dorsal, espewHy the thirdt pro- ^ 
tlueed ^ in ti^^ male., ^Anal 13, Peetoral without fxw 

aa Img m. to the origin of atiah 

Ventrali eiteniBpif of Oaud^l rounded, 

.-'Greenith, wift dark^' 
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spots, uppei'pjl.t+i of Iioswl iHid l>o(ly with iiTe''’nlrti' snots' 'in 
oblong spo on tl.e lovyer put of M on 

the sWo "w ‘\Ttr f ■’ along tile luifwie of 

fl.eiwril’’? Trinidad. 

1 hd CTO tlus_ must ho tho species descn'ilied by Dr. Gill as 

4il UHO.YOPHf>llLTS banaxa' (j. i‘c V. 

Ilab, Tropical AmericjL 

41. EvOKTi.S:Oi)'l;S BHEv.icms Gill. 

Huh, Trinidad; Hin'injun. 'h 


Fii 


Pi- 


EXPLANATION OF IBIE P.LATES. 

I’rAXB XXL 

’ i' (/nppj/i, p. 881,, 

J. Ifapjoa/nlus harti, p.'aSO. 

♦L VitrinKflus iii^tfenteus^ p. HSo. 

ViMii XXIL 

L 1«. ?,p,30lK 

<piUHHUmptilehe}% p., 885. 

:i (^^nyimpama rikih 3 a, i\p. 882. 

r k^niurnii, p. 888. 

»). ’ p. 881. 

PjiATK XXIIL 

Pamaehciilplcrm pau(e, p. 8B7. 

Flatk XXIV. 

(ptpi\ifi^ p, 887, 

Plate XXV. 

.Pi.tf* 1. Amra pnleJm^, p, 892, 

2, m^nmhxup'kiii p. 89L 

2. The Mimne JAuim of Zanzibar imd Britisli East Africa, 
Irjfo “’iwie ljy Cyril Cro-ssland, M.A., B.So., 

i iri the ioars 1901 and lOOl-Aloyonaria: By 

I rd . .AnTHaaTH(>M 80 N, M.A,^ 

•md^ W. l . limMon, M.A., B.Sc., Curnoifie) Fellot^, 
IJiuvcrstty oL Ahenkon. 

(Platw XXVL'-MXI.^ and Toxt-figm-e 85.) 

This rejKut ik* with tha in the rich coUooiaan 

il)oT“ “Vir A fr OrosHknd nt Zanzibar ^li 
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of Clainda/rm^ /Sf/mpodimn^ Xenia, tipomjodes, Lithophyiam, siini 
f^ehro'phytnm; l)ut there are a-lso vsonie representatives of tiie 
deeper water ta.rma.j e. //,, species of Fteroekles n-nd Ymjalaria. A. 
few speciiiieiis collected by Mr, Oxmsla-nd at Oa,po Verde Island,s 
have been included in the report. We have been indel)te<l to the 
indefatigable collector for some notes on the colours of the 
animals, 

Lisr or BrnciEs. 


Order I. STOLOXIFEKA Hickson. 

Fainity 0 o r N u l a e 11 a 

Ohiimlarhiyapche Hickson. 

„ „ „ vav. inerniis, nuv. 

„ Jiam Mny, 

„ (fvae'iHs May, 

„ Te]jtaiis Hickson. 

„ strnwma Elirciiber^;. 

„ margaritiform Thomson & Htoidcrson, 
„ crosslandi^ sp. ii. 

„ rejpenSi sp. n. 

„ puMira, sp. n. 

„ Zanzibarensia, sp, n. 

„ mollis^ sp. n. 

„ parvnla, sp. n. 

„ pregnam, si), xi. 

&gmpodnm pimotahtm May. 

„ cmriclenm Ehren])erg. 

„ fuseum, sp. ii. 

j, spJmidens. sp. u. 

Family Tvbipoeid.^:. 

Tnbipova cliamissonU Ebreii])cri»'. 


Order II. ALC YOHACEA Vcrrill {pro parte). 

Family X e w 11 d iE. 

JJenza zmihellata Savigny. 

,, (jiciMjzmerta May. 

„ memhranacea Schenk. 

,5 ewrtdea Ehnmherg. 

„ iernatana Schenk, vur. clovgafa, nov, 

5 , righia, sp. n. 

MetenKvenia cliftnhethr Kolliker. 

CespUidarta cmrulm May. 

Family ALCxoifiinvE. 

Alogoimm-puidigdadtm Khmzinger. 

Binnlarid hrassiea May. 

„ fmigoidesy sp. m 
Belerophgtum poigdaetglum Duna. 

5 , querciforme Pratt. 

„ Qnarmzeltmd Yt&it {^XjiflopkgtimnuarenzdUri). 

„ MHum Pratt. 

,, mride, sp, n. 

I)obophgtumpancifl(mtjn‘Khxmhev^. 

* Viz. ClamUria.par^ula,-fip. xiiy'Lophagargia .febiiig, Zeptogorgm 

oc7irao&dr SP‘ k. - h V 
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I’auiily N i<: p ir, T ir Y t .i> m. 

Subfamily SroNaoj>tN.n. 

KvpIifJt^a c:anziht<rc>ii>U, Bp. u, 

„ „ vnr. mollis, uov. 

„ armafjh «P* 

HjHmifinUs hemprivhii Kluu/.iui>’C!'. 

„ crosslondi, s|». n. 

5, zoi/ziharcHsis, sp- ii. 

„ fk'nh'nfhali, si>. u. 

, [All tlu'fiie K]K‘<uoK of shoiild, acc<)rdm‘i; to IviUvCiitUal, bo 

numiHl Di'ndiymephf '/u/a, but wo sec no reason to oliangc.J 
iSlten’U 7 iepIti:/ipii zaiizihircnsis, sp. ii. 

'Lilhophptttm eUpans {K:uk,)===Avm}ofliGa eJegmis May, 

5, znride {Kuk,)^A)mnothGn viridis May. 

„ In'ctssiviuii' {Kiik.)~A'mmotJiea h^assioa May. 

„ ^'amostwi (Quoy et Oaiiiiurd). 

„ 1 li i/rsoidos (Kiik .)—Am moth ea My r.s'o ules Elirouber^j;'. 

„ var. durnm, uov. 

„ fiainmi Alay. 

Pfimspongodes striaia Thomson & Henderson. 

Subfamily STPii:0N0f40uaiN.i>:. 

tdipjio^iogorgia mtemicdia, sp. u. 

Order UF. PSFdJDAXONlA Q. vou Koch. 

Family S o n K ii (m{ o ,r ({■ r d .lu. 

Huherofiorgiit Idllikeri Wrij^ht & vStudor, var. zauz(harGnsiS,niiV, 
Family M. K h i t o d i i> .i«. 

IVvighklla erjjthmo Gnxy^Mopsea eiyiihma KhiU'/anger. 

„ iHtriahiiis, sp. u. 

Order IV, AXIFEKA G. vou Koch. 

Family (t o k <i o ir i n ;k. 

Imptogorgla ochracm, sp. n. 

Lophoporpki rrista M,i> 1 >ius. 

„ liUkeni Wright Sc Sfcudor. 


Order V. STKiailOnOTOKWA Houruo. 

Suction A, AsiPiioKACiu, 

Family T k t 'K s t i n m. 

Tfdmio riipieola Hicksmi & liiluH, 

„ arhorea Wright & Stmler. 

Family C m h o a o xt O' i: i, d m. 

(Imloporgia pahnosa Wi'ight &, Studei', 
s, ' repmst sp. n. 

Section IJ. PmmnrTUci^A. 

Family V i ii a ir l a r i x x> j«. 

'Tirgularia mirabilis Lamouroux, vnr. pmlmmlata Kbllikar. 
„ mnUioatgoina, »p. n. 

'Family F is n w a t u ra a-s, 

Biibftmiily FTREoimiurj!. 

I^kroddes braehgcmlon- Kblliktr, 
j, rigidum, ap, n, 

„ , pukhdlunh Hp. n, ■ 
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(<EXFJ{,A.L Notes. 

I'iefore proec^CMlinp;* to the sjsLoHintie description of s|>eeios Ave 
fiuay cji.n ottenti{»ii to soiru*. fn.c^ts of |L(one,ral iiiteresii:. 

(1) The colhictioii inelu(U‘s s|>e.c ini oils of ov(‘r (it) specvicvs, of 
wliicii 25 are ncvvv. jjut seven of these ru^w foiins Inhing to the 
prolific genus Oluvida'tm. 

(2) The most interesting new forms in tlic^ (*oll(‘.ction are tlie 

following:. Vkirtdaria pretpicm*^ (vivipanons), Siphonogorcfia 

inUmudia (whicli seems fvii annectent ty];>e)j Wrightclh ^m/riatilu 
(a M,elito(li(l Avitli great varialolity of (joloratioii), Civlogort/ia repe-’Jis 
(with encMmsting hfd)it), Vrrgnlaria m^Mdcrdi/chia, Pteroeides 
rhjklmn, and Pi. ■pulchelhmi, 

(3) Mr. CrosslaTal's Zanzibar collection (63 spe(;ies) and Prof. 
Ilerdinan’s Oeylon collection (42 specaes) luive only 3 species in 
commem, namely:— 

Clem deiria mccrgaritlfene^ 

Xeniet umbelkUa, 

Faraspongodes striata. 

Zophogorgia lutkG7ii,l\eTe recorded from the Cape Verde Iskndsy 
also occurred in the Oeylon collection. 

(4) We have given some illustrations of the great variability of 
the species of Clatmlaria and Xe^iia, e. g. aKS to the ninnbei* of rows 
of piminles, the number of pinnules, the liare strealc on the 
tentacles, the spicules, and so on. 

(5) Vivil^ABiTY.—Ill Clamdaria p'egncms^ there are large 
embryos which cause a uiiila.tc.‘ra,l pirotuberance on the jiolyp-tube 
a, short distance bedow the mouth. They seem to be Hheratod by 
a rupture of the delicate body-wall. Embryos were also found in 
Clav'idarm parmdee, sp. n. Viviparity was lecorded by llicl^son 
in Gorgonia cape/mis, and it is probably not infrexjuent in Alcyo- 
narianB,as we Iiave observed it in Chrysogargmjle/xPm (Th. 
Ceratoisis gracilis (111, cl*; li.); PeirnMula indica (Ill. & II.); 
IHstichaptikmi grmih (IIj. & If.); Lhnhdbnla ckrngata (lli, cb H.), 
and Ihimmllna gracilis (Th. tb If.), all freym deep Avater in tlio 
Indian Oceaiy. Mr. Ja.mes J. Simpson has also oliservcid embryos 
in Isis hipptms. 


NoTii: ON LocALmns by Mr. Orossland. 


As the Alcyonaria are the most abundant and conspiemous 
part of the littoral fauna of East Africa, and tis certain species 
and genera are cha,racteristic of different localities, topographical 
information is of especial importance in connection with their 
description. As collections from East Africa, have been described 
by some investigators avIio have contented themselves with giving 
as locality a small village or islet not to be found on any map, and 
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'Only known to those luiving spocin,! iicqnaintane(‘ with, these coa.sts, 
] give he.re some notes on tlie various loealititss rc^ihiTcd to in tliis 
'*’k 

Jt iiiiist he homo in mind that the Isla.nd of Zai\'zii?au iias a 
leiigt'h of GO miles, a.nd is 20 miles wide at. tin? latitink^ of ihe 
town. It is unforiiUnato tliat a,s tlu‘, sa,tne name refers to both 
island and town, ihe l(K?a,lity "Zanzil)ar’ would ineinde every kind 
of hahitat, wliili^ ^ llearh nea,r Zanzil)a.r Towii’ refei'S to only one, 
or to tw'o, inelmling th.e special point towa.rds KiunO'A.ni which is 
r(‘fein‘e<l to latei*. 

Zanziba.r Harhonr is really an open roiwlstead, piirbially protected 
by scattered islets to the north and west and hy reefs to the 
south- west. A consideralde amount of my collecting was done on 
Prison Island, wliich is one of these, while tin*, name of anotlier, 
Baiii (or Ba^ve), occurs frequently in the rej>orts t)f Stuhhuanii’s 
'Collections. 

At low spring-tide the shores of Prison Island are over lai*ge 
areas literally bright blue with Xenias of tint colour, a.nd this 
is the case in very many parts of these coasts. Above the level 
of low spring-tides very little of anything occurs, the rock-fla-ts 
being nearly hai’C. This ap])lies to eveiy part of these coasts, but 
some specimens, rcd‘eired to in the report, were collected higher 
ii|) the shore. 

The shore a.t Zanzibae Toavn is, a.t low'-tide level, muddy, ami 
Alcyonaria are nearly absent, except at one point towards 
!K.itTNOANi, wlmi'e a cojhous salt-spj.*ing issues from under the slabs 
i>f <.'Oijiglomera,te which form the upper part of the shore. Piero 
a.n oasis of woiiderfid ricliness occurs in the desert of mud, a.nd 
corals and alcyonaria cover the whole shore. Brown Xeniidie 
and several iieshy Alcyoniidiu are found here in gieat abundance, 
some colonies of the latter attaining to the size of a ya.rd across. 
Jh'edging just below this level gives good results, but at depths over 
3 fathoms or so most of the eastern part of Zanzibar CJiannel i.s 
vtuy ba.rren, 

Ohuaka Bav is a huge indentation on the East Ooast of 
Zanzibar Ishmd, plsysically conspicuous, and so coming to be 
marked on good atlases, but of no eommercdal utility, produdng 
only a little mangrcnn timber. 

At low spring-tides it presents a great expa,nse of mud, with 
(hann(d,s of watei‘ one or two fathonm deep. The lower parts are 
thickly covcu’chI witli Iltdimeda sp., and the sid,es of tlie channels 
with grass-like Zo.stera. A large bank in tlm centre of the hay is 
(jovered witli large sponges, looMng like stoneS' at a little distance. 
There is no coral anywliere in this area., Alcyonarians, chiefly 
Xeniidic, abound among and upon these weeds, encru.sting ■ forms 
'Oil the bases of the Zostera. 

'* Btw more detailed infomatioii, see Proe, Camb, 'Phil. Soc. xi. p. 
p. 35 (1902). , , 
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Towards the mouth of the Biiy, on the north side, lihere lire 
throe fathoms of water at low tide, and liere jvnothor jimriiu? 
Phanerogam is uhundant, one with a strong Irird rliizoiuc a.inl 
steins, a tuft of opposite leaves arising from the top of ea(;li of tlu:^ 
latter. On these luird stems great (|riantitios of liright h!ue 
encrusting forms wore brought up, and among tliem qinuitities ol* 
brown Heplithyklfe, Tlie quantity and variety of those wfu/o 
most striking, Alcyonarians of one kind or another coming up 
literally h}^ the sackful at many Imuls. This spot wa,s almostf thii 
richest in Opisthobranclis and other interesting forms tl\at I tn’or 
dredged in. 

"Kokotoiii Harbour is a broad lake-like enclosure Ijetweon the 
Island Titmbatu and the north-western shores of 2Ian7i])ar. ' The 
village, now very insignificant, lies at its south-western (corner, 

A. bank in the narrow southern entrance to the clmunel upon 
which, corals grow, is a. garden of Alcyonarians of womlerful 
variety aiul bemity, hut on the whole tlit,) shores are I'ather barren 
even of Xoniidie. Dredging reveals a current-swept bottom 
practically barren of all life over the greater part, hut in shallower 
water (5 fath. and under) ofi' the north-west shores an area of 
great wealth wm found, where Fieroekles is common. 

On the mainland Mombasa harhour and the reefs in its vicinity 
are very haiTen, even Alcyouaria occimring but sparsely and 
corals being absent. Sir Charles Eliot had seen a good deal of 
the coast before I arrived and had selected "Wasin harbour as 
the best collecting-ground. This is a canal-like channel separating 
the island of Wasin from the mainland; the Anglo-Oerman 
boundary is a few miles south of this. The richness of tlie shores 
was found to extend over the whole bottom of the clrximel. Tlie 
dredge generally filled with Alcyonaria and sponges in a feu' 
minutes, a variety of branched and massive forms occurring in the 
inner or western parts about the Goverament sta.tion of »Sliinioni, 
while towards the open sea great quantities of a TdeMo^ generally 
inoro or less overgrown with a. red sponge, were Inought up time 
after time, while large colonies of Lophogorgiu with commensa-l 
ophiuroids and cirripedes, the latter embediled in tlie couieneliynu^ 
are common. 

, One expects corals, not Aleyomiria, to lie the most conspicuous 
and abundant form of animal life in tropical seas, Imt when it is 
considered that large stripKS of the East Africa,n shores a,re bare of 
coral, whereas Alcyonaria occur almost everywhere, and, in many 
places with' the profusion one associates witli corals, their cla.im 
'to be of first' importance is seen, to be well established. 

„''' The corals are, easily first’ in the' Red Sea, where they abourrl 
’' practically 'everywhere. Alcyonaria,’having the same macroscopic 
characters" as tho'Se of Bast Africa, 'are'present in magnificent 
'''abund'ati'ce, ;but I have not,''seen numerous Olavulariid®, and all 
'the,':iXenii<^a'^em^ ,or grey, not green or^,blue. 
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Desoriftion of Species. 

Order J. BTOLONIFEBA Hickson. 

G o R K n l a r i, i d 

(Jlavidarm (jarciw i 1,i(d<son. 

,, (jarcm Hicksonj vi\:v. inermi^^ nov. 

,, Jlava M ay, 

j, (jraciUs May. 

,j reptam Hickson, 

j, strniiiosa EhreniKrrg. 

j, manjarUiferm Tlioiiison & Henderson, 

j, croHskmdij sp. n. 

rep>enK% sp. n. 

„ sp. n. 

„ zrmzihm'ensis^ sp. n. 

,, ^niolUs^ sp. n. 

,5 parvula^ sp. n. 

?5 pregnans^ sp. n, 

Sym/poclimn pimctatum May. 

5 , cmTuhmn Ehrenberg. 

f memny sp. n. 

„ spkndens, sp. n. 

Clavularia. 

Note on the. Genus, 

The problem of species in this genus is very difficult. The 
differences between species ai‘e within a narrow range, and many 
of the distinctions utilised, e. g, number of rows of pinnules, 
number in each row, vseem to be too quantitative in chaiucter to 
be very satisfactory. Moreo\='er, what seem to be well-marked 
species a.i‘e connected by intermediate forms, and even in one 
colony there is sometimes considerable diversity. Let us give 
some illustrations. 

{a) To Clavularia garcim,, of which Pi'of. Hickson liad one 
specimen, we are imdined to i‘efer several separate colonies. In, 
some of these the pinnules’Vary from 13 to 30 on each side, yet 
the proportions, tlie general appearance, and the spicules seem 
identical Some have one distinct row of pinnules, others liave one 
row witli fin occasional simulation of two rows, otliers have two or 
three rows. Other specimens agree absolutely with some of these 
except that we could find no trace of spicules, though some 
members of the same colony showed n> few scattered rods. 

(&) In specimens which agree well 'with G,flava May, we found 
the pirmuies in one row, in three rows, and in four rows; yet 
these forms were otherwise alike, showing, for instance, ■ very 
minute ovoid, spicules 0*02 in length by^O’015 in breadth. , In 
another quite similar colony the spicules were roddike—0*02' 
iiidength.by 0*005 in breadth—and there were also .some, dte.: ';:: 
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(c) To C. gracilis Ma-y we Iiave referred a. eeloiiy pitimiie.s 
ill tliree rows as Ma,.y described, and to tlie saiue spetic^s \vt‘ 
refeiTed another colony with only one row. Hiis seeaiied a,(i first 
ii 11 Justiliable till we sa-w tha,t in the colony ^vith. tlrree rows in tlni 
majority some polyps only show'ed two rovv^s, iidiile in the (‘oloiiy 
with one row in the majority some showed two rows. 

(<if) The total niimhor of pinnules scHwnsto us of mow diap»'nostiit 
importance than the numher ot‘ rows, but in wliat we l.ielitwr' to 
be CL (fcircup^ rvotiiid in one colony a. range from p;iirs. 

(e) Oom.])ai‘isons of diHereut colonies of the sauir sjutvies show 
that there is little nse attacliing inneli. importantu^ to the Imigtlv 
and breadth of tlio hare streaJc on tlie tentacdes iniloss one is siii*e 
that the forms compared are si.mila.3‘ly preserved a.nd in similas’ 
states of extension. 

(/) Oases like that which we haa'e for pur|)OSi‘s of convenience 
called (L garclm, vai*. \v.i\A ns to agree witli Prof. Hickson, 

that the mere a!,)senco of sphades <loes not ma.ke a. new s})e(a*.es. 

Our general coiichision is that further inv(^stig^tion will show 
that a number of species of Clavnlaria sljould be inergtMl in one, 
and that at present attention should ho paid to the ‘tout ensendde " 
of characters ratlier than to any single pecidiiuity when tl:ja.t is of 
a quantitative nature. 

Tliese renitvrks may serve to siip|)ort our impression that some 
of the species of Glaviilarm a,rc in a. state of flux, hut tl\6y 
may also suggest an inquiry as to the justifiability of adding 
seven new species to the already lengthy list. The general answer 
is supplied hy tlie desci'‘ip)tions given; the charjicters of the new 
species seem to exclude the paossibility of referring them to any of 
the species known to us from previous memoirs. 

It may be useful, howmver, to indicate briefly some of their 
outstanding features:— 

(7, croBulandi has clmracteristic exceedingly minute spicules like 
water-worn sand-grains and they are crowded in eight longitudinal 
white ridges. 

(7. repe/m is lik,e the well-defined (L margaritW^^^ l)ut has very 
different spicules—inimite capistans and some (|uadra.:iigular forms 
with an a.xial cross. 

C,ptdchra has.unusuaiiy long p)olyp)s, tentacles, and piimtdes. 

(7, mmilMirenm has (r-B I'ows of wartdiko piimudes |),mctically 
covering the short Idunt tentacles, and the colour is pieculiar. 

(7.' mdlis has grouped polypxs, thread-like pinnules almost 
covering the tentacles, and an unusual amount of contraction, 

' V.parmda has very unusual tentacles with only 9 piimulos on 
each aide, though'certainly’mature, as the eggs and einWyos show. 

; C7, pregnam has short conical piniiules all round the tentacles 
ahd'>^ very large genital expansion with embryos., 
p/ We'ih^y' ako ealt, special attention to the ‘ viviparity readily 
demonstrable'in' G.pregnmiS" and'alsO' apparent In C.parmda. ■ 

Yexy noteworthy in; some' of the species is 'the profuse abun¬ 
dance of zooch lore! ke. 
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Tile liegimiing of a. difroreiikitioii of calyx a.ud aiitlioccxlia in 
( 7 . mfwgaritifmr. may l>e rc^garilod as a luiitj of tdic 
typo; tlie sliglit union of tljo luisos of tlie polyps in 0. may 

perhaps 1)0 rogiirtlud as jxdntiug towiirds the Xmia type, 

Ola VI i LA lu A, a a in ^ i m Ii.i(4<sou. 

Several speciuieiis apj'H,?a.r to hi^ r(d(n‘a,hle to this species, it" its 
<1ia,gnosis is made rather mor<? elastic. 

Idle polyps a.rc^ 10-13 mm. in lengtlt, with thin tdaiispa-ront 
walls, a,.11(1 show no sign of ])oing ahle to conti’act. M;r. (Ji’osslaiid 
states that the living forms had very mobile tentacles o|)oiiing and 
closing regularly. 

The tentacles are from. G-'-S mm, in, length a.nd havi'the piunides 
anuug(3d so a^s to leave a wide bare spa(3o on tlio oral a-nd a 
uari’ower hare space on the aboval surface. TJk^ long pinniih^s 
a,re in one row and they wary in number fi'orn 16 to 30 on ea-cls 
side. Tliere is occasional simulation of two rows. 

The fa.ct that the pinnules vaiy from 16-30 pairs shows that, 
the nninber of pinnules is not in itself a charactei’ of much 
diagnostic importance. 

Minute, slightly roughened, rod-shaped spicules are abundant 
throughout the colony and give it a peculia-r glistening appearance; 
tliey are from 0-04-0'0r) mm. in length, and 0-007 mm. in breadth. 
Hiciksou describes the spicniles of 0. gar cm a.s scattered Jiiid not 
crowded ; tliey are liere densely crowded. 

LocalUy, Ohuaka, E. Zanzibar. Previously from Ohagos 
Aixdiipelago. 

In anotlier group of polyps, which we are inclined to refe.r to 
the sania species, thex'O are some interesting diiierences. The 
bodies of the polyps are more substantial, l)ut they are more con¬ 
tracted (5'4 mm. in length). The tenkicles aio about 4 rmn, in 
length, and while some show two rows of pinnules with perfect 
clearness, others show three rows equally distinct. The number 
of pinnules in a ro’w varies from 12-15. 

In the body of the polyp and on tlie tentacles tlie spicules are 
closely' packed, thus giving a granuhu* glistcming appearance to 
the polyp. Tlie spicules are 0*05 niin, in lengtli, a.nd seem to 1)0 
'identical with tliose a! >ove’described. 

LocMliPy, 'Wa,sin, Br,itish East Africa. 

Olavulahia OAiicJi.^i Hickson, var. inkumis, nov. 

Tlie polyps, whicli rise from a membranous stolon to a heiglit 
of 9 mm., fire marked by fiimulations and also by longitudinal 
lines, Tlie, tentacles are long and pointed, from 3-S'5 mm, in 
],ength l:>y ()’8 mm. in breadth at their proximal end. The pinnules, 
are arranged in 'three rows on each Kside, in the', outer ^ row' they 
may vary from 19-23 in number. 'They' leave' a Tree space on 
both the oral and the aboral surface. In some polj^ps we found, no- 
trace of spicules; in, others'we'found a few sma.ll rodsh' There are- 
crowded zoochlorella, ■ ' 7'.,7 
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Clavulabia flaya May {no7i Hickson), (Plate XXX. fig. 4.) 

Poxir sma.ll picce>s of a liglit brown colour appear to ])e referable 
to tliis species. The basal-anembra.ne is soft and about 1 mm. 
in tliickness, and bears crowded polyps. Tlie po]y|.>vS are sul)staiitinlj 
marked by annulatioiis a.nd also by longitudinal furrows, iPA mm. 
in length by 0*75-1 inin, in breadtii, witli lanceolate tentaclcvS fully 
3 rum. in length, with acute ends. 

Idle pinnules are very short and blunt, arranged in fom* i‘owb 
on each side, usually 17 in a row. 

'The spicules are densely crowded, extremely minute, smooth 
oval discs, about 0*02 inni. in length and 0*015 innn.m breadth. 
Prof. Hickson speaks of the spicules of C. cjardm as the smallest 
he had seen, but these are much smaller. 

Locality. Zanzibar shore, low tide among coral. 

Previously recorded from Zanzibai*. 

In another clump, growing on a monocotyledonoiis twig, the 
polyps are usually 9 mm. in lengtli by 1-1 *5 mm. in breadtii and 
are longitudinally ridged. The tentacles are 3-3*2 mm. in length 
by 0*8 mm. in breadth, with tl\e pinnules airanged in three rows 
on either side of the middle line. The pinnules, many of which 
are slightly clavate at the tip, leave a long bare space on the 
aboral surface which extends the whole length of the tentacle and 
tapers slightly, but on the oral surface the hare space is very 
wide at the base, narrows quickly, and becomes ahnost linear 
for the greater part of the length of the tentR,cle. The pinnules 
are from 0*18-0*25 mm. in length by 0*13 mm. in breadth. 
Abundant ova were present in tlie lower pait of the polyps. 
The spicules are small rod-like bodies 0*02 mm. in length end 
0’005 mm. in breadth, and there were also some discs. 

In another colony spreading on Mittepora some of tlie polyps 
showed only one row of pinnules on each, side, while contracted 
forms showed three. The spicules were very minute, smooth, 
ovoid discs, 0*02 by 0*018 mm, 

OUAVULAIUA GliAOILIS May. 

A small colony agrees with this species in having: 

(a) polyps of very diverse lengths, up to 20 mm.; 

(/)) short and thick pinnules in tiiree irregular rows (some¬ 
times apparently in two rows); 

(c) no calcareous bodies; 

(<^) tentacles about 5 mm. in length. 

Tliere^ is no fimnel-like expansion * at the top of the, polyp as, 
wasirequ,en% observed' by May; the bare streak on,each aide of 

'I’tom.wbat we' have seen in C. .p-e0mm, sp. n., we are inclined do suggest 
tmt these expansions, noted %.,■ various authors, in different species, may he 
reproductive'enkrgena'ea'ts. 
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tlio tentacles is broixd ivitlior tluu) n.-irrow ; iliore a.ve 20 >60 
piiiiHiles in oa.di row. 

fjomUly, Cl 1 un.ka., Zn,i izi) )ixv. 

Previously record^ul from Mozaniki<jno, Iknnha.tu. 


To the same specie's wt‘ I'oha* anotln'i* (*olony witli a, tliiii basnl 
uuanbrane, polyps about 12 min, in hmgtii, temtades 2-b iiun., 
a.iul 110 (‘aicareous corpuscles. 

lu most of the polyps examined tliere is most distinctly only 
one row of pinnuleSj whereas in 0, (jracilis Ma.y tliere are three 
irregula,r ■ rows. We have disregurdod tliis dilference liecaiiso 
some of the polyps on our specimen sliowed two rows. As ]>efoi*e 
indicated, this does not seem a specific; character of miicli 
importance. 

Locality. Glnia,ka.. 

Clavitlaria reptafs Hickson. 

A colony spreading over a, inonocotyledonous leaf seems 
n;ferable to the ClamdaHa rejyitms of Hi elf son. ^llie naiTow 
stolon is from d'H-l mm. in lireadtli a-nd forms a network. 

The polyps a,re distant, sepai*ated hy tin inter\7il of 4 nun. A 
common length is 6 mm., tlie breadtli is 1-1-5 mm. 

As Prof. Hickson points out, this spoedos is noteworthy in 
having the contracted polyps decidedly broader than the stolon 
which lienrsthem, d'his is also true of 0. viairgarltilmo Thomson 
k Henderson. 

The short tentiicles are about 1 mm. in leugtli a.nd bear 12-li) 
pinnules on each side, eacli pinnule 0T-~0T5 mm. in length. 
Tliere are no spicules. 

Locality. Zajizibar shore. Previously from Celebes. 

Olavttearia strumosa Ehrenlierg. 

The collection included numerous representatives of tins species 
growing on twigs. They appear to lie \'oiy va,rial:)le. 

The polyps are firm and nairked witli annulations and longi¬ 
tudinal lines; they are often intlatel just behiw the tcmtacles o 
just aliove the stolon. Tliey vary in longtli from 4~ 12 mm. and 
in lirea-dth from 1 -1*2 mm. 

Idle ])imiules a,re sliort and blunt, ariunged in tliree rows on 
each side; of the middle line, leaving a considerable bare streak 
on file alioral surfa,co and a. fa-irly wide l)a.re strealc on the oral 
surface of the short but pointed tentacles. The number of 
pinnules in fi row VA.ries from 11-14, but 12 is tlie usual number. 

There are numerous calcareous bodies—oval or roundish discs, 
length by breadth 0*02 x 0*U16“0‘018 mm. .By tiunsmitto<l light 
they appear yellowish to yellowish brown in cedour, but by 
reflected light they appear bluish to bluish greeu. When the 
edge is presented to view they appear a,s oval blunt rods. 

The colony comes near C. strumosa^ but the calcareous bodies are 
F»oc. ZooL. Soc,—1906, Vol, I. Ko. XXVH. 27 
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differcmt, mul ii(> rods ;ir<^ pr(‘seiit iiiiksss tlio side* \'ie\v 
of the discs could ])0 cnlh'd rods. 

Jn noother set of speciincus vei'y like thos(‘ luciitioiuHl a.hove 
the polyps vary from -VO f) nmi. iu length, ^jduy tuv. marked l)y 
a,nniila.tions and scnnetinies hy longitudiiud lines, 'riie ti(‘id;a(‘l(‘s 
are sliort, lait tlio ]>innides a, re arra.ng<‘d in thr(H‘ raws, din* 
spicules art^ small discs 0*01 jam. in dia.nieOa*, somewhat piilaMl in 
a p pea,ran CO. 

Locality. Zan7.1 bar shore. Previously from Zanzibar, Ib'd Sea. 

OLAVULARrA MARGAIUTIFER.E Tlioinsoii ct li(‘{lderSon. 

ISTrsmcrous still* wliite polyps rise at right angles to a lioight. of 
6-7 mm. froaj nari'ow stolons (()*-'» ()'4 m,m. across) spreading 
over a, tlattened twdg. The sla-a,mls of the stolon may form a, 
neiAvork, lait muaa* coalesce into a memhra.ia', ddie speciausis 
agree (dosely u lth P'. aaov/ar////mvc, e. g. in the ahuiidaiice of 
interlocked capsta-ndilo^ spi<*ules (doubh^ clubs and double wlu'cls), 
O*O4"dV07 by 0'02 0*04, with thr<M‘ or four larg(‘ tiih(‘r<*!es at 
each end, in being bi'oadm* oi*ally i.han })asally (Oil at/ tln^ has(‘, 
l‘”TH mm. distally), in being ofhai broader than the stolon. A 
small ptntion of tlu^ upp<‘r end of tlu‘ polyp is cajjahh* of 
invagination along with tin' bmtacles; the (expanded t(mta(d«‘S are 
seen in a. few foinis as if rising on a. narreavan* nectk from within 
51 bro5uler funnel, idien^ is thus tln‘ beginning of an iid.<‘resting 
distinction hetwcmi 5i c.a!ycine jjortion and an anthoi'odtd portion 
which :ire sepa,r5ited by a, slight constriction, idiis points <»n to 
typnpodlum. There is .a, single vow of 8 or 0 slioit. [linmilt's on 
each side of the t<‘nt;udes ; they a.r(‘ 5ihont 0*1 mm. in length. 

The speeimen diflers fi‘om tlmt desta'ilxMl .as fj, Qiiar<j((riftymr 
in Imving no spicules on tlie ientachxs. The r(\st, of the siirtaee 
lias 51 givanuhu* 5ip]>e5ir.a.nee dm,' to the s[)ieuh*s. 

Locality, (Jliutika,. 

Previously r<*eorded from (btlf of Msumar. 

UnAvuLARiA oaossnANin, sp. n. (Idsdc XXX. fig. 6.) 

Tim stolon is 5i. memhiAanous plabx The genm'al eoloiir is light 
brown, 

Tlie polyps jtve. long 5uid slender, the wsdis detApl)' ma.rktvl by 
longifcudimd imrrow grooves and broad white ridgi^s. ' Tina hmgtii 
of the polyps is about H mm., tlm liresidth sihoiit 6*75. JVhe 
tentsides are 2-5-3 mm. in length. Msuiy of th<>! polyps im.vc a 
swelling just below the insertion of the tent5icles, 1 *2 nun*, in width. 

The tentacles are flat sind Luieeoka.te, witli the [dnnuh^s 5 trrangc<l 
in two rows, hut this }tppeiir5.ume may be due to the t*rowdiiig of 
the pinnules of one row. They Itu.ve 5i, Imre spjice on the orsd as 
well as on the aboml surhxce of the tentacles. ' Tlie pinnules are 
very short and bluntly conicah thei’ehy diflering very nmrkedly 
from, C.^garem, which tlie colour fuid the longitiidimd grooves jit 
first suggested. There are several noteworthy fe 5 rtures in regard 
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to tlio spi(Mi!os !' . (r/.) tlu^y occui* in crcovds ou iJio ridgcfi and 

ilios<‘ thoir whil(^ <*oloni', ;ui<] also (‘oiiivnuu'd up Oat'ks 
<?!' ilic^ tosrOudas; (/>) (Jioy o\’a.Is like Widuo’-wonj 

Siuak'gTa.ins; .‘rnd (e) tla^y ox(aM*(ling-ly iiuimte, O'OI-Oiki In 
by O’OOb-'O’Ol in ImsaOl-li. 

Locality, Zanzibar CJhaniud, low watia*. 

(JaAVlIiAiU'A RFl'ENS, S[). li. 

This eoloiiy mtis found growing along wiiJi llydroids on 
stibnKwged steins of the inaidiu^ ])]ia,nerogi‘ani lieforo mentioned. 
Its (colour \^dlen living was italdish with blown pol^-iis. Idie 
stolon (consists of mirrow straaids, 

Tlie poly|)S a,i*e friini 4*5-5 nun. in lengtli, witli a,n oral diameter 
of 0*9-1 mm. They are narrower at tlu^ base. 

Tlie tentn,c](‘s are very sliort, only 0*4 nnn. in length, witli 
short pinnnhss arranged in one row on eaeh side of tiio middle 
lima Maeli row consists of about 8 pinnnhas, and the two rows 
leave a, very wide bare space on theaboral and a slightly narrowan* 
space on tlui oral snrfare of tlu^ tentarle. 

The spi^cinuai l)ea,rs a. strong sipierlicial r(\sem]>lantJe to €, 
Thomson tt. Jlmnhu'son, lint tlie spicules are (aitir(dy 
dillerent. liere tliey eonsist of a, (‘ontinuons slieet of minute 
ca|>sta.iis (about0*03-0*05mni. in liia'ght and al)ont0*02 in lireadth). 
Tlnvre are also soim^ (pimlrangnlar foi*ms with an axial cross 
(0*05x0*05). 

Locality, (Jommou in (jhnal<a Bay. 

Olavui^aiua PULOinu, sp. n. 

A niombranous |)]a.te giv*os origin to nniiierous long ]‘olyps 
(23*5 X 3 mm.) with tliin tra.iis})arent walls. The tcadacb's, i) mm. 
in length, arii tra,nspa,rent and featlu-wy, wiili tlie pinimles 
airtingtal in three rows on inicb side <,>f the middle line, leaving a 
har(‘. strip on the oral a,ml also on tlui aboral siirfa(*e Tlie 
pinnules are long, cylindrical, and incurve<l, about 1*5 mni. in 
length, nsiially 30 in a. row. Odiere are a few minute roddike 
spicul(‘s0’05 mm. in length and 0*007 mm. in brea.dth. colour 
ill spirit is white. 

in some respecds tliis s|ieeies appromdies (J, celohensis ’n i<d<son, 
c. [/. in the large number of tlie ])inmdes, and in the long polyps 
and tentacles. It dillers in having a mendira.nous stolon (as in 
May’s specimen), crowded polyps, thin |)olyp~wal!s (cf. May, 
p. 44), mucli more snhstautial. jiinnnies, and distinct s}dcules. 

in another spe(?immi it is woHby of note that ibe pinnules are 
found in all stages of retraction, from 2 mm. in length to small 
wartdike projections. 

Locality, Zanzibar shore. 

Olavulabia zanzibaeensis, sp. n. 

A dense crowd of short polyp>s a.rises from an iiTegular mem¬ 
brane spt‘eadin.g on nullipores. We have lieen unable to refer it 

27 ^ 
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to any of tlio known spooies. Tlie avorago longiili of tlio con¬ 
tracted polyp is 5 mm. 

The tentacles are short and hhint, 1*<S mm. in iengik mid 0*7 
mill, in breadth. The pinnnles practically cover the whole snrhwM^; 
they are wery small and wart-like, and a.re arran^^in] in 6 8 rows. 
No calcaroons bodies a,re to 1)0 seen, but then? a.re alnrmlant zoo- 
chlorelhn with a, diameter of 0*01 mm. Many of tlu^ p<dyps show 
abundant ova. The colour in life was described as 
brown with bine tentacles.” 

It may be nnsa.tisfactory to esta.blish a. new species for speci¬ 
mens wiiicli Inive so few^ positive ehaiactmistics; it semns to ns 
the most workable way of finally arrivinii^' at a. knowdedge of tla,^ 
relationsliips within this prolific genus, ll; must be left to some 
one working on tlie spot to reduce the numlxa* of s[>o(*ies ly dis¬ 
covering the annectent forms. 

Locality. Near Kimigani, Za.nzibar. 

Clavttlaria mollis, sp. n. 

The pol 3 ^ps of this rather puzzling form arise from a thin semi¬ 
transparent mom] wa.nous plate, .ifi mm. long and !2] mm. in maxi¬ 
mum width ; they vseem to ))e cvowiled on the suiface, ])iit wdnn 
separated considerable spaces are seen betwiRin their bases. Tiny 
are a,rranged in small gi*on[)S of 4~8, wiiieh a.re joined together 
for a sliort distance from their base by the fusion of their widls. 
But each polyp can be traced to its oi'igin, and does not lose itself in a 
stalk-like portion as in Xenia. Scattered 1 letwmen tlie groujis small 
single polyps may be seen. The polyps a.re capable of considmn.ble 
contraction, as some a,ppea-i* like small teat-sba.pod papilhe on tlie 
surface of the basal membiune. The ora l opening of the polyps is 
small and pore-like, situated on the siimmit of a, toat-like [lapilla.. 
The tentacles are short, with slender pinnules a.rranged all round. 
The stomodieinn is sliort, measuring only 0*1) mm. in hmgth ly 
0‘2 mm. in breadth in an adult polyp. 

Tliere are numerous ova. in most of the polyps. 

This s|iecies is also re.pi'esented ly a badly-pveseiwed <;olony 
40 mm. in length a.nd 25 mm. in brea.dth. The stolon is smooidl, 
flat, and inenihranou.s. Tlie po]y[).s ar<i 5 mm. in haigih, nearly 
1*5 mm, in diameter, and are much contracted with nuimwoijs 
annnlations. The tentacles a.r<^ n<‘a.rly a.s long as tins polyps 
(2‘7 mm.). The slender pinnuhss almo.st cover iilns tentactss, but 
there is a Im.re aboral streak; a common lengiJi i.sO’f) mnn; tinnn 
are 6 rows of a,bout 15 in each row. In the basal portions of i)he 
polyps abundant ova are present. 

This form approaches in .some ways (J.jlwva i^non Hick 

soid.s O.flam), but the pinnnles arG"threa,d~like in.stea.d of lieing 
blunt, and there is no truce of spicules. 

Locality. Zanzibar sliore. 

ClAVULARU PARVlTliA, Sp, U. 

A colony spreading upon a stones the individmils united pa,rtly 
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by narrow stolons but mainly by a oohcn'ent ineuilti’aiie. Tho 
polyps tuny a.iilain a longtli of b mm., not includintr tho tentacles, 
which are usnally a.liout mm. long. Tho breadth of a, fully- 
oxiend(Ml polyp is slti^’htly nnd<M' a. millimid-ro. Some of tlie 
polyps ha.Vi^ tlioir’ t(mta.el(‘S wl,lolly rotractod, and a.i'o tiionivselves 
contracbal into siinardiiaf-liko pi'omino.mios about 3 mm. in ]u‘ii>]it. 
44ier(‘ is no o\ddouco of caica.r(^ous bodies (‘ither in tonta,cles or 
polyps, aiid tho colour of tlio ]>rosoiwed s[>ocimon is ti‘a,nslucont 
white. 

Tho most (^]ia,ra.(*tm‘istic features a.ro presented by the teuta,oles. 
Tlioy measure almost half a millimetre at tlic^ base, but iiari’ow 
somewhat ([uickly a.ud end in a, fine point. TJiey a,[>pea.r to he 
slightly coiiM'x ahorally and sligditly eonca.vo orjilly. When fully 
(Wpandod ihoy form a oircio ahout 3*25 niin. in diameter. The 
pinnules are ahout nim^ in num])or on each side, Imt tho four 
iK^a.rost tho base of tlu^ tentax^lio'iro very short, tlie longest pinnules 
being usually numhers 4 and 5 from the ilistal end ; tliey a,re 
s(‘paj*at(Ml from one auotiior liy short intervals; and towards the 
base, iHgiriuiiig at the sixth, thma^ is a. gi*a.dual slmiitiug from a 
lat(‘ral positiioii on to the oral surface of the tentacle. In shape 
the piimnlos are cyliudrioal, a,ml lia,ve a, somewliat rugose appear- 
a,ne(‘. due to contraction. 

In anotlaa* s|)ecim(m, which had a. red colour when livdng*,some 
of tho polyjisiittain a. length of 10 mm., not including the tentacles, 
and are densely packed with eggs and embryos. In the majority 
the teutaides ami the (eso[>liageal region are completely retracted 
witliin the suiootli-walled calyx. In some parts of the colony the 
polyps are coiuuH'ted liy narrow stolons about 1 mm. in diameter ; 
in others tlieri^ is a. continuous membrane. 

fjocdlity. Ca|>e Verde Islands. 

Olavulaiua preunans, sp. n. (Plate XXX. iig. 3.) 

Tin's interesting form is well marked by two peciiliaiities. In 
the llrst place, tho pinnules occur all round the tentacles. This 
unusual a,rra.ngement is also seen in {/. inflaia Schenk, hut, apart 
from the gi‘neri(! (haractm’s, tliei'e is little else in common between 
(he two vSpeeit^s. dhe second peculiarity is tint many of tho 
polyps show {I kii'ge (expansion of the body, containing a lai‘ge 
emliryo or as numy as three. 

Thcu'e is a. thin basrd memlirane growing over a. polyzoon. Tlie 
po!y|KS, sometimes marked by contraction “rings, are about 5 mm. 
in length and 1 mm. in lireadth, witli slender tentacles of 2*5- 
3 mm, in length by 0-r)5-0’4 in breadth. Ko liare streak is 
to be seen on tlie t(jnta.cles, which, are surrounded by sho,!! conical 
pinnules with a kind of spiral arrangement. Crowded zoo- 
clilorelke p.i,*oduce here and there a glistening appeai’ance, but no 
trace of spicules could be seen. 

Many of tho polyps show at a short distance below the tentacles 
a prominent expansion (2*5 mm. in diameter) of the tube con¬ 
taining up to three embryos. As these grow one side of the 
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l^\|)alLsion hrcouies tliiu-wnllod nnd is rondily rupianad. Thi^ 
einOiyos .M.p|)e;u‘ as oloagjiteO loDion-sl\a]KHl hudirs, I iism. in 
loLigtii by 0-75 ill Hiaxiiiniin diamotrr. '.riiora aia^ mss ova 

OH the iiiestMifceric liaiids. It may lie suggost(Hl tha-t Mie expansions 
figured 1)y ]\fay iu C. loHfjisslnm ninl 0. Htrmttom a/rti also n‘pi‘o- 
diictivai swellings. 

LocfiUU/. Wasin Oha.nnel, liHatUoms. 

Sympobtiih ruNiTATiJM May. (.Plate XX IX. tig, ih) 

A s]ieeiim:ni spreading over a, nionoeotyledonous leaf agrees on 
the wliole with tJie description wliich May givi'S of A. pintcldlim. 
There are two sets of sp>ieuleS”-the ufiper layer whitish, th(‘ losver 
layer ileep red. The spicnles are aTout 0*2 -Ox) nini. in length; tiny 
jiiv fuialaanontaily of the s|)indle-typo, Imt l)(sar irregular warty 
proeesses, often with sha.r[)ly truneate mids. Ihie whito spieuh‘S lie 
iriyguiariy in an almost continuous superlicial co\’ering ; tlie 
ileepm.* red spimiles ai’o pa,rtly iuterlo(*ked hy tlahr \vju*ty, often 
hrancheO jirojections. The colour seheme is slightly ilillerimt. 
from that of May’s spednnm, since tlie red spimiles are almost 
entirely couiined to the basal membrane. 

[.oealUff. OhuaAa, shore, low s[>ring-tidt>. Previously from 
Tumbatu. 

)Sympodiijm (JtKRULEiJM Ehj‘euberg. 

To til is species we refer several ra ther pool* s[H:icimeius of a, 
sea,-green colour,” with l>olyps wtiicli can be (*omplt*tely vctraxitHid. 
The basal lueiubraiie is a liroad plate, Xl mm. in maximum length 
and 1(> mm. in luaximum width. It is thin at the eflges, but 
1 mm. in thickness near tlie middle. 

The polyps Imve short tentacles on wliieli the finger-shaped 
pinnules are arranged in one row on each shle, ahout IT) in each 
row. 

There is no trace of the calcareous bodies wdiiili Kliuo'/ingm’ 
figures; there are almiidant zoochlonllax 1.Te (uimenehyma of 
the colony is liyaline a,ml uomgraiiular. 

LocaliU/, Previously from Tumbatu, Lied H('a.. 

Hympodium EUStMTM, s[), m (Plate XXX. fig. h.) 

A spreading colony, forming la,rge llexihle sIuhIjS altached i,o 
basal parts of Zostera. The living specimens wen*, reddish brown 
all ovei*, except the teata,cles which were drabdirown ; ihe pre¬ 
served specimens are creamy-vvJiite. 

The stolon is a memlirauous phite from 2-B mm, in thicJcness, 
rather thimier at the edges. The polyps are nniformiy distri¬ 
buted over the surface, a3id are capalile of co,mplete retraction 
into the stolon, tlnis giving it a porous appearance, somewliat 
hoiieycomb-like. The pores Inive a dia.meter of 1 mm., and are 
about 0‘5 mm. apart. Spicules are numerous in the stolon, am! 
form a supei'iicial network, in the meshes of wliich the polyps 
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kOiuO, iho. tn(^,slu.‘S tlioro iiw. 8in;ilkT on 

whirli voun_i»’ polyps soon, 

11h‘. polypsnro n tuui. in l(‘n,i»’l.li, wiili i.ontaokvsof 1*5 inm., 

wit.h a,honi, H shori. pinnuhss in a. siiho-lt' row on oaoh si(K‘. On tila^ 
lowor parli oi’ Mio polyp IxMly (.hort^ a.i'o no spionlos, l>nl. jusi lu4ow 
lilio l>aS(‘ oi tJa^ lioniacl<*s spi<ail<‘s Ikh-oimc! aJaiiidanl., all firsi. 
a.rra.n.!j;‘iMl tiransN'orsoly, I.Oon in nioro or k‘ss iHvyula.r oon\'(a‘giii<;' 
<loul)i(^ rows runnin,i»’ poi*p(nHlic.nlarly. Ilion? ar(‘. also a, few small 
irr(\^'n}arlyolisposo<l spionlos in tJio iionta,<*los. 

1ku‘s spooitw olos(‘ly aj)]n‘oa,olios {Alcifoihiitin) 

korsk., hull (lifinrs iii kha.t. tla^ upper pa,i’h of tlm poly[) lias 
no transverse rinii>‘ of spicules niarktslly <liHoroiit in size from Uie 
lon,i»'itmlina.!ly~<lispose<l s[)i(aileSj in tlie preseneii of s|)ieiiles on iiie 
t(vntackvs, ainl in otiher fea,turos. 

Loealltms. Wasin, Olnia.ka/Kiungani. (Jonunon. 


Hympodhim sp.lhn,I)Kns, sp. n. (Mate XXIX.. 8.) 

A lH‘a,tififul purplisloerimson (lolony, sprt‘a,ding a,i*OLiml a mon- 
axonid sponge. Tlni sponge Iia,s a, tiduda.r form ([a’oba.])]y duo to 
some fortn’gn axis wkicli lias lieen lost). The hasa.! memlnnne is 
a.bout ‘2 mm. in tliiekness; the polyps oeeur irregnlarlyj some- 
tilings almost touching’, elsewhere sepa,rate<l l>y intervaJs of 4 mm. 
or so. A fully-extended polyp i^. 3~3'5 mm. in lengtli ; the 
tentacles exteml for 2-2*3 mm. fnrfJier; tlie a-verage hieadth of a 
polyp is 1*75 :mm. 

Wlien tlie polyp is completely retracted we see a, blunt conieaJ 
calyx (often 2*5 mni. in height), with 8 longitudinal ridges not 
very sharply delinod, and ending in 8 triangles. The whole is 
purplisli crimson, except at the summit, where a liint of the 
yellowisli - white polyp is seen. The fully-expanded p<dyp is 
almost trajispai'ont, for the coloured s[)icuIos are not continued 
beyond the calyx. The fkit tentacles have a, l.iroaxl hare strea,k on 
each surfaia^; there are two rows of pinniiles on each side, 20-24 
in each row. There is great va riety in the spicules :—{(df Straight 
a,ml curved, spindles witli ]>romineni #arts, usua.IIy few a,nd distant, 
sometimes fairly uumm*ous (0*4 x 0*04, 0*35 x 0*03). {h) Irregular 

forms : trira.diate (0* 175 x 0‘l 5), qiuul rad kite (0*2 x 0*125). The 
great majority are purplish; others a.r<‘. tra,nspaA'cnt, with a. con¬ 
siderable organkj residm.'., a few incline to re<l. 

Locedity. Ohaa,ka, 


Family T u b i r u n i B ai 

Titbipoea CHAMissoNis Ehreubcrg. (= Tuhipora mimm Oha- 
misso.) 

Locedity, La-rge colonies are abundant wherever coral grows: 
e, y., Prison Island ami the reefs south of IXanzibar Harbour, 
edge of eastern reef of Pemba. Hot found at Ohiiaka, rare at 
Wasin. 
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Order II. ALOArONACj'EA, Vc^rril! {piu> prirlf). 

Fiiinily X k n i i o m, 

.Veniif- Sitvii»‘iiy. 

,, Mny. 

,, meuifynitmcm HcluMik. 

„ Vivrtdea Ebr(Md>eri^^ 

5 , Heliuiik, vnr. donyakf^, iinv. 

,, r'Kjhla., s]). H. 

//eteroxeiiia elimheilm Kdi 1 i k(‘-i*. 

(Jf>i:;pliid(trm eoirnlm Akny. 


lYote on, the SpecieH of Xfniiji. 

Ill the genus Xe-ivia, us in tlio genus (flaridarioj i,he (jiu^stion ut 
species is u. diOirult one. All the species a,r(‘. wii.hiu a relativtdy 
narrow rungCj a,ud the dillereutiating ehara-etess aruj when taken 
separately, soiuewhati trivial. Even iii the. same (‘oleny there ar<‘ 
sometimes noteworthy diHereuees in tlie a,(ljacent [lolyps diHei’- 
ences wliicli ai*o sometimes as marked as aop one of the separate 
items which aiv. iisimI to distinguish sjiccies. It seems likely that 
many of the dilFereuces arc purely in.odifimt/ional^ and ,refei’at)le i^o 
differences in nutrition a,ml the like. 

The nnmher of rows of pinimlos is a, character which has been 
mucli relied upon, but it is apt to letid one astray unless iho 
tentacles observed are ecpially extended. Moreover, there may he 
3 rows at the proximal end and 4 about Iiatfway up, or 2 at the 
proximal end and 3 about halfway up tlie tentacle. There can he 
no confusion between a species with ove vow of pinnules on eatli 
side and a spedes with fov/v rows on each side, liut to distinguisli 
two species l)eca,use one Ims three iws a,ml the otlur* four 
appears to us quite inisle?uling unless this detail is supplemoutiul 
hy many otliers, In A\ umbeMata we fouml from 2-4 rows, in 
X. (p.miqueserta 3-b rows. 

Some workers have attached ini]>oitanc.o to the pr(^since of wait 
like pinnules along with otlums of the usual elongated type.; huii 
the presence of few wa,vt-like }nnnuU‘s ati tlu^ proximal end 
appears to us to he very common, aaid may he natiindly cxpeetiMl 
when a polyp is not fully grown. At the sji.me tiuH‘, the im‘nuto 
warts of, for instance, X. 7d<jida a.re diagoiostki in contrast to the 
long pinnules of ^T, imhellata. 

Another diagnostic feature is tlie presence or aliseiua) of a ha.re 
strip on the surface or surfaces of the tentade, liiit tliis is apt iio 
be obscured or exaggeratetl by the degree of contraction. The 
bare streak may be present at tlie proximal end and a-bsent higliei‘ 
up, or quite distinct along the distel half and quite obscured liy 
contx'action lower down. 

Xenia umbellata Savigny. 

The length of the stalls is 24*5 mm.j with a maximum liasal 
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di;ins,(‘irr of II inin. ; tli(‘ polyps ;iro !)-15 iiuiK in loiig'fcli, 1'2- 

2 0101. io broadiih, with to11to,c]os (5 ’ 5-8 moi. io length o,n<l 1*5 mni. 

in lo'oadth. A hnv yonog polyps ;».re present arooog the older 
polyps, and ho\a‘ no a\a‘roge length of Id) nno. and an. aveiMge 
widtli of O’f) 1001. 0)n tlioir soiall tioitiudes, however, from h-T 

pairs of pionu!(‘S may ho so(*o, 

'riu‘ t(‘,ntat*h‘S in tlie older polyps are long and slender, with the 
0 !id<!k‘ liiH^ fr(Mi iilu’onghont its ont^irti length on theahoral surface. 
Idle long an<l slomhvr pinnules ar(^ arranged in 2 3 rows on either 
side of the ndttlle line. Between 30 a.nd 40 were counted on one 
row. ddierc ar(.i almndjint ealcaroons e.orpnseles of minute size. 
Nninerons zooehlorellm arc also present throughout. 

X. fUHhdlala appears to ])e a, very va.ria,hle species if we extend 
it to include those forms with not more than 3 rows of very long 
and numerous pimmh^s, with tonguedike .tlattened free axis. 

Jn another specimen the polyps were from h -11 mm. in length 
hy I’5 mm. in hrea.dth, with thin transpa,rent walls, with spherical 
eaI(*areous bodies. The t<mtades a.ro long in comparison to the 
length of tlu^ pf>lyi>j Iau’ Ihey vary from ()*5”7 mm. in a polyp wliich 
measures 11 mm., and they may bo even longer than the polyps. 

d.lie long and slender pinnules (1*4 mm. long by 0*L^ min. wide) 
a.re arranged in or three rows on either side of the middle 
line, leaving on ])oth surfaces a. free space which runs the whole 
hmgth of the tentacle, ami giving a. fine feather-like appearance 
to tlie tentacle. 

In the younger polyps, which measure about 3*3 mm. in height, 
the t(mtacles reach, a, length of 2*3 min., a,nd have the pinnules 
aiT}inge<l in 3 rows, in the outermost of wliicli tliere are from 7”9 
pinnules. There are numerous spherical zoochlorelhe. 

Another sot of specimens (from Ohuaka, E. Zanzibar) were 
(diaracterised hy the very long polyps (12-25 mm.), the liatness of 
the tentacles, ami the delicate triangular pinnules iii five rows proxi- 
uially and three rows distally with 24-26 in ea,ch row. 

Another specimen, whicii when living was white with yellow- 
brown tentacles, was found growing over nidlipore hranclies. 
The stalk is firm ami has a,n awerage length of 11 luni., and an 
a,verage breadth at tlie upper end of 4 mm. The polyps fire thin- 
Wfdled find trfinspirent, thickly placed on tlie crown, from 5-G miii. 
in length, with an fiverfige wi<lt]i of 0*8 mm. The tentacles are 
very fcfithery in appefiraiuie, and vuiry in lengtli from 2-3*2 mm., 
and hfive fi infiximum diameter of 1 imin 

The pinnules fii-e arranged in four roWvS on eficli side of the 
middle line, lea^dng a free space on both the oral find the aboial 
surface. In the outer row of pinnules the number vfiries from 
14-18, hut 17 is the commonest number. 

There are very numerous zoochlorellfc with a diameter of 
about 0*01 mnn, find there are also calcareous corpuscles. 

Locality. Wasin Channel, 10 fathoms; previously recorded 
from New Britain find from the Eed Bea. 
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Xenia quinIiMJeseiita Mny. 

To this species, thoii^'h its vjili(lii>y vSchuhs to us <loulitlul, \v«‘ 
1 ‘pler ii colouy with ;i smooth cyliiuiricnl stnlk lA mm. loici;' l>y 
4; mill, ill <li<‘imct(u\ Tlu* polyps (crowded iii a. kind ol capi- 
tuhim, and aii^, apart I'l-om tlic. tcntach'S, 11 mm. dlio 

tentacles arc d'h mm. in Uai^jn'th ainl hear 3 a rows ol short 
conical piiuiulcs on cadi side oi‘ the wtli niarkcd hare stunk, 
There are about 20 ])iunules in caeli row. No (‘alcn.rc'ous tiodies 
were seen, hut tlumo are almndaiit w)ochIoreIk*e. 

It does not seem to us that Tk q/fitupfcsorlaMiiy is well detiumi 
olF from A\ srcitsihartajia Ma-y, and, we suspeet that lioth may ho 
varieties of dk ii.nhbeU(d.a Sa.vii»ny. 

Locality. Ohuaka. Priwiously from dkimhatn, 

Xenia membhanaoea jSeluudv. 

To tliis speeies we refer sevrraJ small s[K.‘cimeus found spremh 
iiig over the hraiK‘h(*s of an alga,. d'lH^y agive in ha,viii| 4 ' 11 4 
rows of piimiiles which coxum tlie oral surfma* of the tcntmdi'S 
except a small triangular space nl. tlu^ hn.se, and k^a.vt^ a lniii‘. 
strip up the ahoral sinlaciu Then* a.ri^ 15 20 slindei’ conical 
])innules in each row. The liodies of tlie polyps an^ about 5 mm. 
ill length, with aii average wiilih of 0*75; the tnutacli‘S are 
4- 5 mm. in lengtli. Then* are sma,!! polyfis at t^he liases of tlu* 
full-grown i ndividuals. 

Locality. Hhore, Zanziliar. .Ihnviously record(‘d from I'ernate 
(Schenk) and Xew Britain (Ankicorth), 

Xenia cceritIjEA Ehreuherg, 

To this species we refer a. smaJl specimen with two rows of 
uniform piumilos on each side of the middh* liiu^ of ilie tentach*. 
There is a. free streah on both surliu'es. Tdie pinuuhvs are sleiidej*, 
cylindrical, and truncatia Tin* body of tlie. [Kilyp was 4 mm. in 
length, the tentacles wei’e about, tlie same. 

Another specimeu is tlistiiiguisluMl by the tliickuess of the 
polyps (2T) nun. to a. leugtii of 0), liy tlie long l.rmieate pinnnh‘s, 
numbering about 24 in ea.ch row. Jn Ijotli spintiimms the colour 
in spirit was white. 

LoccdUy. Hhovi*, Zanzihar. Priu'iously recorded from lied K(*a 
(Klmizvngcr) and Indian Occam (Iharnc^, 

Xenia teiinatana Bchcnk, va;r. elun(.jata, nov. 

To this species we refer a specimen with long sleiid<‘r poly|is, 
long flat tentacles, a.nd. two rows of pinnules on each siilo, Tlw 
pinnules are reduced to wai*ts near the base, l.mt soon tiecome 
short cones. There are about twai dozen in each row. 

It diflers from Schenkks deBcription, (a) in the great lengtli of 
the polyps mm.); and (h) in liaving no supporting trunk, 

hut only a inemhranoiis stolon spreading among seaweed. If 
emphasis is laid on the nature of the pinnules and the number of 
rows, the specimen may be fairly placed beside Ak iernatmm. 
Locality. Ohuaka. 
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Xenia iiiciida, sp. ii. 

A suKill rolony KO umi. in lu-^ight by 12 in breadth, aiul 8 in 
tbirkiu'ss. 

The, jK>ly})s ;u‘(> stiil* iind substantial, a.]>out 3'5 nnn. in height, 
vvitli a, l)as{d bix^adth of 3 inin., tapei’ing to 1*75 at tlio liase of the 
tentia.e]es. 

O’he t(‘nta.des are 2 iniu. long* aaul bea.r three rows of rounded 
wa,it-]ik(^ pinnules, leaving a. triangular hare streak on both 
surfaces. There art*, ahout a dozen pinnules in each longitudinal 
row. The ja’nnules a,j)pea,r very closely packed in sloping trans- 
vt‘rs{‘, rows of three. The whole surface of polyps and tentacles 
is thickly (covered by minute rod-like s})icules (O'OO x0’08), which 
produce a, somewhat glistening frosted appearance. Besides 
tiu'se ihere a,r(*. nnmerous zoochlorelke. 

Ihis form resembles Ak pUcata ►Selimdv in having rounded 
wart-lik<^ piniuiles in three rows, but differs in the shape of the 
teniacles, the unnther of the pinnules, and the nature of the 
spienles (^•onud or oval discs in Ak plkata), 

Loealih/, Wasin Channel, 10 fins. 

JIeti']ii,ox en I a EiasABKTJf /E Khl 1 iker. 

A <l(ms(\ cluster (»f dimorphic polyps borne on a thick stalk 
ahout 2*5 (‘cntims. iu height, a.nd I centim. in hreadtln The 
cluster itself has a dia,meter of 3*5 eentims. The living forms 
w(‘re whiter a,ml gi'ey in colour, and k(pt tlie tentacles continually 
and rapidly oponiiig and closing. 

Idle large polyps are nnmerous and marked by annulations 
which a,1*0 probably due to contraction. They vary from IT)--' 
22 mm. in length, and fi'om 2 2*5 mm. in breadth. The ten¬ 
tacles in the fully matured polyps arc from 5*5- 6*5 mm. iu length, 
and 0*5 mm. in width. 

The pinnules are arra.nged in four rows on each side of the 
miihlle line, leaving botli on the oral and on the alxiral surface a, 
hare strip which stretches tlio whole length of the tentacle. The 
pinnules are 0*6 0*9 mm. iu length, and from 0*05-0-2 min. 
in wd<lth. They are all long an<l slender, with tlie exception of a 
few wart-lilie pinmdes at the proximal end. 

Besides tluj relatively dista-nt largo polyps, tlic crown beaivs 
numerous small iudividuals which (ill up all the gaps. Those on 
the nuu'gin show tont.ack^s with small wart-like pinnules arranged 
in two t'ows. In a, polyp 2 mm. long the tentacles are 0*8 mm. 
in length, ami show two rows of pinnules on each side with seven 
pinnules in eaxdi row, leaving a narrow bare space on the oral 
and a liroad liare space on the aboral surface. Towards the 
centre of the crown the majority of the small polyps show no 
tt'ace of tentacles or pinnules, hut exhibit only a sliglit tendency 
to he lohed at the mai'gin. These are usually 4*5 mm. in length 
and have semitranspar’ent walls. 

Locality, T\>wards Kiungani, just below low tide in a fathom or 
so of water. Previously recoi-ded from Zanzibar and Port Denison. 
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As tliis sr.oins to ])o a. \'a.TiaJ>lo s|)o.pi<NS, wo a<i«l a. low uoiios in 
ro^Rird io other spooiiuojis : ■ 

(a) The oolonr of soimo when alive was hiiuodi o\(‘r; tluM’olonr 
of the |>r(‘SoJ’Vo<] spociinoHS may sliow a, tinii of or 

may ho port' whiter. 

(^b) The size of the, larger zooids is varia.hk^, fN I/, in ItMugiii and 
hroadtli iii miliims. 20x2*5, 15x2, 7 X 1*5. 

(c) No importance iio(‘d hc‘. a-ttacluMl to cases wliere therc^ S(‘em 
to be fha* })innnl(‘s alavast on om^ sidt^ of a, Umtacle, since 
these ti'iviai devial.ions occur in colonies where tla^ normal 
number of four rows is thoroughly dominant. 

((i) Anotlun* set of specimens was marked hy il»e folhnving 
]>eculia,rities : (1) >S<))iU‘\vhat slender sliulks, 17 25 nun. in 

iieight, I'ise from a, Hat s[>rea.ding mmuhram^. (2) 'flai 
pinnules, whicl) are mosi-ly aJ>sent, s(‘em to haA'e Isien 
decidedly shortei* than iln^ normal, a deviation which is 
also noted hy May; Indi it is dillicult to say iioNv much of 
this is [>urely artilicial. (5) 'The calcaia'ous bodies men* 
tinned hy Khlliker, but not found hy Mtiy, are iibumlant. 
They are either spherical or I’oundish oval in sliape ainl 
highly refractive, witii a diameter of ahoui) O'Ohl mm. 
>Soine yellowish si)h(‘rieal zoochlorelhe, about t)*5() mm, 
in diaiueter, are also present. 

Lomlitjj. Zanzibar Harbour, lowest lAdcdevel. 

Oespitulakia oa^KULEA May. 

(1) A mucin branched colony whicii wa,s, wlieii alivi*, of "‘a. 
brilliant sea-green colour, exce}>t the upper faces of the small 
zooicls which wore brown.” It seems to 1x5 ixderable i>o May’s 
Ces'pltidmia mndea^ wliich is described, however, as Ih'sh 
coloured with a tinge of bright blue.” 

This speciineu agrees witli May’s diagnosis in having 

(1) One row^ of [uinmles on each side of the tentiai'les ; 

(2) Polyp-}Hulies aljout 4 nmn in length; 

(3) Tentacles about 2*5 mm. in length ; 

(4) -No calcareous hodi(*s. 

The mode of hrancliing, on tlu^ whole, cori'cspouds wilh May’s 
devSeription; but there is this noteworthy |KHHdijirity, that one- 
division of the colony is sometimes (xmiiecttid with ila^ main mass 
by a nanw isthmus, e,(j, 10 mm. in hmgth }>y I mm. in btHudUn 

(2) Another colony rises from ti liattened liase W'hicli spr<;a.ds 
over a part of the surface of a. shell, the rest luu'ng covered hy a 
sponge. When alive it w^as des<M*ibed as ha-viug “pink stems 
with slender brown zooids.” The preserved spocitmm ha-d at first 
a greenish tinge, which was afterwards replaced l)y the usual 
dull creamy white. 

The stalk, Avhich soon branches, is fairly lirni in texture, but 
there are no calcareous corpuscles. 

Near the base it gives off a small brand) wliicb hassprcfid over 
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a tljitil'iCiUMl surface, .‘uml l(F)ks very liko a, (•landfiria or a. Stpu- 
poilltuih ill the a,rra.u,ij^tanent,s of tlie [K)ly[>s ou tlie upper surface, 
'rhe principal stalk soon divides into two braiu^lies, oacli of wliicli 
divides sov'cral tinn\s a.n<l bears the polyps. 

The polyps are al)out 5 nun. iu length, and slightly under 
1 nun, in hr(\adth, a,nd haA’o bushy heads, (caused by the feather- 
tentarles. The i.atter a,r(‘. ahout H nmn iu length. 

The pinnuh'.s a,r{^ arra.nged in one row (15 IM) on eaeli side, 
thus leaA'ing on bol.h tln^ oral a.nd the ahoral surface a- free space 
which runs tluj whole length of the tentacle. The pinnules are 
long a,nd slender, often ahout 1 nun. in length ly O’l nun. in 
dia, meter .at the l)aso a.nd 0-05 nun. in <liaineter at the tip. 

Although this specimen diflers from (1) in colour (vdieu livdiig) 
and ill mode of branching, the polyps a.re closely alike. 

Lomlily. Off the Za,uzibar coast, a few miles south of the town ; 
5 fathoms. Previously recorded from Zaaizibar and Kokotoni. 

(5) A third specimen wms d(^s(a.*il)ed in the living state as having 
^‘a pink body with hlue-groen zooids ” ; when preserved it liad a 
clear white colour. The liase is formed ly the end of the stalk 
growing round a. pitute of (airnl. 

The stalk is firm in texture, dividing at a little distance above 
the ha.se into three nm.in lira.nches, eacli of which ilivides and re¬ 
divides into the ])olyp-hearing portions. 

The |>olyps measure 5*5 4*5 mm. in length with an. av^erage 
diameter of nearly 0*1 mm. The tentaxdos often appear blunt a.nd 
short, hut. this is merely the contra.ctcsl condition, as other parts 
of the colony sliow. Bixteen contra(d;ed [>iunules were counted on 
each side, 

Lmality. Klunga.ni, near Zanzibar town ; lowest tide. 

It may he of use to emphasize the point that these throe speci- 
meTis presented when living somewha.t dillerent coloration :— 

(1) A brilliant sea-green colour, except the upper faces oi 
the small zooids, which are hixnvn ” ; (2) “ pink stems 
with slender brown zooids”; (5) pink body with 
blue-green zooids.” May's speciiyiens were llesli- 
coloure<l with a. tinge of bright blue.” 

This ma.y l)e enemgh to show that the natural colours of Gespi- 
lAdwrm are of little s})(wific moment. 

(4) In a, fourth specimen the lower (Uid of the stalk spreads over 
a pie(!0 of (ialcaixMuis conglomerate, 'kho stalk is firm and marked 
ly longitudinal I’idges and grooves; it divides into branches, 
which a.t some pa,rts hear the polyps themselves, and at others 
divide into small polyp-boaring l)ranches. The polyps are, on an 
average, 3'5 nun, iu length by 1 mrn. in breadth. On the 
tentacles, whi(;h are 1*5 mm. in length, the small pinnules (0*04™- 
()*(145 in length) are arra-nged in one a*ow on either side of 
the miildle line, thus leaving on the alxmal surface a broad, and 
on the oral a, narrow free space which stretches the whole length 
of the tenta.cle. 
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lAtinily A lo y o n r i d .e. 

J Icyonhmi pitchi/ehulos K]un/iiDg(‘r, 

Smulao'ta hrttssica May. 

?j fitwjoklec^ sp. n. 

jSeleropItpticiii. polpdaciylam ( I )a,na). 

5, pticrctfonm j.^.rMtt. 

,, ^iiarciizelleri Ir^ratt. (= fjobophyinm mareir.cllcri 

„ hlrtmn J^ratt. 

5, viride^ sp. ii. 

Lohophytwn pamijiornvi Eliroa 1 1)e.i‘g. 

AlC YONI UiM P ACIIY CL ADOS K liii izi 1 iger. 

This species is i*(‘presented ly Sivvera.l typical, auudi -loix'd, almosf. 
rigid specimens of a. greyislewliite colour, witli a gr(‘enisli tiiii. in 
the snrromidiiig spirit (due to zoochlorolL-c ?). I'la^ <‘olour was 
originally likt3 cocoa-a.nd-milk ” a.nd tin*. cxpandtMl poh ps \\a‘re 
dark brown. 

A short stalk of a.i)out 10 non. rises from a. broad bast‘, ainl 
bears sev(‘ra] l)roa<l lobes, ea,(di divid<‘d into blnidi lingca* likc» 
lobules covered with polyps. The sui’fan^ of tlu^ (‘(ciumehyma 
exposed wlKai some of tlu^ polyps are rcmovi^i is granular wdl h 
iimnerous small e]]ipti(‘al spi(ades. 'Fhe bad-aclcs am not. dark in 
colour, as in Klunziuger’s specimens; they b(‘ar on iluar oral 
surface 30-4b short pinnules, usually in four rows, hut sonunnoiv 
fully expanded slunved only two row’s, oiu' on (Mudi side. 3du‘ 
Ksuperfieial spicules are small ellipses a nd ligiiri*-H hnans ; ihe d(‘ep(n’ 
spiieules are for the most part r( la lively large, spin ose, don bl(‘ <lubs 
and doxible splieres. The folloA\'ing mensnrenKaits were taktm d* 
lengtli and Iweadth in millims.: - 04)0 x (bOb ; O-OTb x 0*045 ; 
(K)7 X 0*04 ; 0*06 x 0‘02 ; 0*05 x 0*015. We find mom va ridy in 
size than Klnnzinger indicates, and sona^ of tiic sha]>es are <‘xaVt ly 
like those seen in adjacent species,smli as d. /wc/rz/c/^^Jos, A. dkjl 
tidatwn, ui . sphivmphommh It seems to us that th'(u*eis viuy little 
diiiei’cnce l,)etw<’eii the memhers of tliis group of speci(‘s. 

Numerous ova occur in the lovver parts of tlu^ polyps. 

IjOcaliiy, (Jov(u*ing the shore at; one p!ac(‘ ii(‘ar Wasin ; also at 
Ixiungani, yJaiii/ahai*. f rcwionsly i‘ccor<l(M| from the lte(l S(‘a, 
Luzon, Zan7i!)ar. 

BmULAEIA BEASSIOA May. 

This species is represented by a. compld.e specubnen, whidi 
is about 50 imn. in lieigbt and 38 mm. in width across iln^ ami 
tuluim The stalk of the colony is fiimi a-nd erect, llu! surface 
granular. The capituhrm is divi<k«l into tliree brandies oi* hdos, 
each of which breaks up into a large number of small knob like 
bodies. 

The aiitozooids are abundant, but are either completely witli- 
drawn or just show the tentacles above the general surface. 
Numerous small spicules are found in the autozooids when tJmv 
are dissected out. ' 
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A youoi^' (*o!<»ny, with siiuiljvi* spii'ulos jur! autozoohls, is Kniish- 
I'ooui-shaiHHl with a small (‘apitulum, on wliit'h iJm- autozooids ai-a 
mor(^ uunaM'ous aJi tho uiar^’in than in (.ho cunitro. Tin? ea,|hiuhim 
is sonn^what o\{il in sha|Ha \) mm. in lnn,i!;th hy 7 mm. in himdth. 
Th(^ slialk is lonjn’ and irr(‘iH‘nla,i‘ in sha,j)(‘. 

LoerdU//. Wasin (lha.nmd, fathoms. Pr«^viously iVom 

Tnmhatn. 

SiNULAiuA FUN(ani)Rs, s}>. n. (Toxtriii»‘. 85.) 

hliis s|HHaos is ro])r(^snnt(Hl hy a. la.rgo haownish colony, which is 
tough in texture, ia’gitl, and ereci-. 

Text~iig‘. 85. 


. I^inularia fimyoi(li% sp. u. 

On the outer surface of the much-wrinkled trunk there is a 
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thick coating of large s]>iciilt‘s, either lying on, or protnuliiig fVoni, 
tlie surface, many reaching a length of (i nun. 

On the ca.pitnhim, which is thin with incurved (‘dgc‘s, tin* a uto- 
zooids appear nsnally in small groups of twos oi* ihrees. Eath 
group is generally olevatod on a. small pi'otnhera.iUHya' (‘acls anio 
zoohl may ]ia,vo a slight elevation of its own. On iilu^ {'dg(‘ of the 
capitiilwin the antozooids a,re more numerous, and tluvy do imii 
occur in groups nor are they raised ahove tlu' g(me!*al surfa(‘e. 

The spicAiles are of two distinct types (1) large spindles, Oilaa* 
straight or slightly curved, closely covered with snudl, rougla 
wart-like projections; and (2) small spicules which wary from 
spindles to rods, witli rough jmomineiit ])rojeetions, whidi ofliini 
cluster more closely at one end, thus gi\'ing a 0id» shaped 
appearance. Theii* measurements are as follows- 

(1) Length varies from 1 -4*0 mm. ami tlu^ ]>roa.dth from O-Ia- 
0*55 min. 

(2) Length varies fi'om OT-O'f) mm. and breadth from 0‘0h 
0*075 mm. 

Locality, Wasin, 10 fathoms. 

ScLEEOPiJYTUM POLYDACJTYLUM Da-im. (Plate XXXI. ilg. 2.) 

A complete specimen 75*5 ipm. in height, ddm lowin' [Kiii of 
the stalk is very rigid, with spicules readily visible to tlu^ naked 
eye. The upper part is maiLed hy longitudiiml grooves and folds, 
and is devoid of the larger spicules whieli are present in tlie lower 
part. 

The capitulum is ilivided into a large numher of small, blunt, 
finger-like lobes, on which the antozooids seem to heahnost is juall y 
distributed. 

The numerous small autozooids are almost all comphteiy 
retracted, a few can he seen with the tentacles appi/aring above 
the surface. The tentacles are short (0*6 nun.) and thick, with 
the pinnules arranged in one i*ow on either side of thi^ miihlleline 
of the oral surface. Tlie eleven pairs of pinnnhvs are small, cylin¬ 
drical, and rather blunt. 

The spicules: 

I. Of the nppei* part of stem 

{a) Large straight or curved spindles covered with many rough 
tubercles, varying from O-O 2*7 mm. in length and from 
0*15-0*5 mm. in breadth. 

{h) fSmall straiglit or irregularly-slmped spicules with larger rougli 
spurns, varying in length from 0*L4)*;i5 mnu and in width 
from 0*02'-()*09 mm. 

(o) Straight spicules with very few smootli spines, varying in 
length from 0*2-0*7 imn'. and in width from (>07r) (14 5 mm. 
They often show slight traces of four rays, a,n(l these show 
a X-marking at the junction of the rays. 

II. Of the lower part of the stalk:— 

The same types of spicules are present, but there is a marked 
piedominance of (ft). They arc more varied here and often show 
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l)raB(4ie« or projectionw. (/>) aa<1 (^j) ava dm pmseut, but in both 
«i8os tiiere m more ra.rijition in tlio size nud slin.po. l^he X-shapod 
mjirkiiig is more fre([uont. 

« 1.1 J, j.n tlm eapitrilum. :— 

The 80000(1 type (/>) is proalominant. Tlmy are often branched 
and tlie 4-radiato forms are common. In imuiyof them the rough 
spine-like pro(Hiss(as are restiacted to one end,* and the other (md 
tapers to a, point and is free from spines. 

Lomliiy, Zanzibar. Previously from lied Ben, Oliimx Straits, 
British New Guinea, Maldives, Gulf of Ma.naar. 

SOLEROPHYTCTM QUERGIFOIIME Pratt, 

This species is represented by two fragments. 

The stalk is firm and rigid, with the core pa,eked with large 
spicules. The outer surfa(^e of the stalk is granular. From tlie 
broken lower end of both fragments large spicules project. 

Idle capitnlum is divided into large lo])es, wliich are in their 
turn divided into vm'y numerous smaller lobes. The polyps are 
borne princijially on the smaller lobes, l.)ut many aa*e present on 
the sides of the larger lobes a.ud on the eoutiimatiou of tlie stalk. 

The stem-spicules are thick spindles witli numeinns rough 
wart-like s})ines, and slender spindles witli nurm-vroiis rongli spines. 
They vary in length from 0*18-0*23 inm. and in width from 0*03 
-0*05 mm. 

The polyp-spionhvs are slender spiny spindles, varying in length 
from 0’12-4)*4 mm. 

Clubs ()*2- ()*25xO*l mm. 

Previously from Maldives and Gulf of M^anaar. 

SoLEROPHYTUM MARENZELLERI Pratt. 

A small complete colony, firm and rigid with a much plicated 
crown. Jt is 1(5 mm. in height,, and the crown has a breadth of 
29 mm. The autozooids appear to bo restricted to the top of the 
folds on the cr(.>wn and to thema.rgin. The surface has a. granular 
app(^aranc(;i due apprrently to the numorous minute siphonozooids. 
In the cvrown large white spicules covered with numerous small 
tubercles are seen projecting often to a dista,uce of B mm. 

Bc.nF4liOP:iiYTD'M H.IRTUM .Piutt. 

A specimen firm and tough in teNtiire, with a total height of 
1G*5 iimi, and a maximum coronal breadth of 20*5 mm. The 
crown has a large numbei* of small lobes. The autozooids are 
completely retracted and tlie lobes have a warty appears,nee. 

From the broken base of the specimen numerous large Bpicules 
project. They are spindle-shaped, straiglit or curved, thickly 
covered with numerous rough warts, and often show a tendency 
to divide into ' several "branches.. ■ The following measurements 
were taken of length'and breadth in millims, 3*3 X ‘5; 2*6 x *3% 
3*35 X *55 '''''' 

Peoo. Zool. Boo.— 1906,'Voh» 
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A vertical section of tlie .specimen .s1>owi!(1 immeroiisyellow ova., 

with a (liauieter of 0*7 nim. 

8aLiau)T*MYTi;M yiiiide, S]>. ii. (Phite XX.IX,. ‘i tl-. ;>.) 

■ ‘-A ^ P 

(1) This species is r('. pi minted by iHinu^i'oiss portions of 
very largfi colowios. Bonn^ oi‘ the, coUmitis were a. yard acrosvs! 
In the "living forms tlu,^ gonoral coloui* \va,s bright greens, I,he 
polyps were brown, the tonbich^s green. slnlk in i>n(‘ 

specimen is 34“i5 inin. in height and in tlio other Mb mni. 
portion of the crown is greatly folded ami lob(‘d, otseh of tin* 
larger lobes divhling into smalhn* lobt^s. 

In tlie majority tlse autozooids are comjsletely retrti(‘i.«Ml within 
the general crenenehyma, but tlioy Jtrt^ viny niim<n‘ons, isspeeially 
towards the edge of the marginal lobe. Tlu* pores l(‘ft by tilu* 
retracted autozooihs are variable in size, some 0-15 mm.x0‘l mm., 
others 0*077) nim. X 0*077) mm., and oihers 0*1 x 0*077 mm. 'rhoir 
shape also varies from a cinadar opening to a, sonshat ova! 
sba,ped pm*o. 

Between the openings of tlio autozooids lie the numerous very 
minute openings of tlio si})honozooids, Isecoming more numerous 
in proportion to the autozooids towa^als the central |,H)rtion of the 
ei‘own. 

The spicules are of three types - 

[a) Long slender spindles with .few rough wart-likt* tub(?r<des, 
in length and breadtli in milliius. as follows : 0*47) x 0‘iK); 

0*3 X 0-03 ; 0*2 X 0*025. 

(?)) BliOiT, thick, double cluhs with a, very short. nuMlitin waist 
and with wliorls of rougli wart-like tiib(‘r(h\s which (iariy 
a number of small spines. They vary in haigth from 
0*2r)-0*3 rmn. and in breadth from 0*12 4)‘2 nun. 

(c) Small oval-sluxped spicules with many iiubereles as in (A), 
varying in length from ()‘27) -()*30 mm, and in hreacltli 
from 0*1- 0*2 mm. 

The last type (c) may be a. rnoditication of {h) in which the free 
central jjortion lias become ol)literated. Among tln^ (irsfi type^ {u) 
seveiul slmw hifm'cntions at the emds, 

(2) In some other less contracted specimens tlic^ n.ut)ozooidH irm 
numerous, up to 7 mm. in longth including thes tontaeles, and 
are all marketl by transvet‘se n.nmdations. On iho toutf'uh.xs tho 
pinnules are arranged in one row on either side of tlu^ midclle 
line on tiie oral surface; the number in a .row varies from 10 14. 
The tentacles are short (ahotit 1 mm.) in com|mriHon h) the 
polyps. The stomodfeum, whicli is gimtly wrinkled, is 1*0 mm, 
in length. 

The siphonozooids are vexy numerous and small, giving tlie 
surface a pitted or dotted appearance. 

The spicules are^ of three types:— 

(a) Long slender Bpinclles with vexy few, and wartdike tuberele.s, 
, from 0'‘2-0*3 mm, in length' and from 0*025-0hB nnin in 
width,'' 
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(h) Thicker donble clubs with whorls of rough waih-like tnbercleSy 
from 0-10- 0';] miu. in length, and from 0'035-O-OS mm,, in 
width. In some there is so litfcle wmist that the jippeariince 
is almost spindle-shjr|,)ed, 

(c) Tlricker and blunter ro(hshape<l spicules witli large and veij 
iwighwait-liko tubercles, length and breadth in millims.: 
0-22 X O-l ; ()•:] X Od 5 ; 0*2 x OdG. 

Of the hast set (c) some are almost globular in form, owing to 
the strong development of the wart-like tubercles. Among tliem 
there are also a, few six-sided hat plate-like scales which have a. 
maximum, length of 0T4 mm. and a maximum bimdth of 
O'll mm. 

Locality, Kiungani, near Zanzibar, and wherever coral abounds. 

Lobopiiytum PAtJCTFLORUM Elirenberg. 

Large brown specimens of this widely distributed species were 
found at Stations 13 and IG. 

Family 3. N e p h th y 1 1) .e. 

Subfamily Spongodim. 

Fephthja mnziharensis^ sp. n. 

„ „ var. imllisj nov. 

„ armataj sp. n, 

Spongodes hemprichii Kluiizinger. 

„ crosskmdif sp. n. 

„ zmvzlharensiSj sp. xi, 

,, kilkenthaU, sp. n, 

Stcremiephthya Zanzibarensis, sp. n. 

Lithophytum elegans (Kiik.) = Ammothea elegam May. 

„ viride (Kiik.) = Aonmothea mridis May. 

„ brassmmi (Kiik.) = Ammothea hrassica May. 

„ ramostmi (Quoy et Gaimard). 

„ thyrsoides (Kiik.) = thyrsokles 

Ebrenberg. 

„ thrysoides (Kiik.), var. durmn^ nov. 

„ flamim, (May). 

Paraspongodes striata Thomson h Henderson, 

Subfamily Siphokogoegim, 

Sipkonogorgia intermedia, sp. n. 

Subfamily Spokgodinjs. 

Kephthya eanzibabensis, sp. n. (Plate XXVII, fig. 3.) 

Two yellowish-white colonies, one attached to a monocotyle- 
donous twig, the other to a leaf. They are respectively in height 
and breadth, 4 by 3, and 5*5 by 4 centims. The whole colony 
in its preserved state is fiaccid, but is densely covered by a layer 
of small white spindles with numerous larger ones distributed 
irregularly over them, 

28 ^ 
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Tlie main stem gives off eloiig;ite<l eoniea.l l»ra.!K‘lies, au<l theses 
bear, especially oirtlieir laterfil suriaces, immeronw iiiigei'-shaped 
lappets eovei/ed 'wihli polyps. 

Tlie Stiit 2 :l)ii 3 Klel consists of 5, 0, or 7 straight wa.rty spiii<lh\s; 
the polyp-stalk is co\aa-e<l hy r(jgiila,iiy arranged tdosely iittiog 
small spindles; the arthocodise are at right angdes to the Htiitz 
biindel and are directed inwar<ls towards t!»(^ g(nieral surface of 
the colony. On the nnthowvdia there ar<.‘, eight (hmble. rows of 
ten to twelve spindles in each row; the opposite spindles in the 
double row converge and the wliohi (lonhhs row tends to st,aml ont 
like a ridge on the suihu^e. There is no sign of spicules on tin* 
tentacles. 

This species resend)les jY, c i{.press Kiikimthal in gem^ral 
appearance, but tlie polyp-bearing lobes a,i*o inori^ iinger-Jike, and 
both the general spicidation a,ml the architec*tinn of th <3 antho 
codiic are quite different. 

LoGaliij/. Wasin Clrvnnel, 10 fathoms. 

NePIITHYA EANZrBARENSIS, Var. MOLLIS, IU)\’. (Platc.^ XX vn. 
fig. 5.) 

A somewhat flattened whitish-grey colony, 7 camtims. in luvighii 
by 3*5 centirns. in ma.ximum hvoadth a.ud ahont 1 centim. in 
thickness. At a short dista,nee from tho ha,so it gives off a si.rong 
side Iranch, and both it and the main stem hear numcs’ous elon* 
gated flinger-like lobes or secondary hi^anches l.)earing those, 
Almost a,11 the bi*anches and lol)es a,re do\’eloped to tluB sides. 
Tlie colony is soft and flaccid, but tbe genei‘a,l (jcxmenc.hynm. is 
covered with a felt work of transversely-disposed colourU'.ss spiny 
spindles (0*2 to 0*9 mm, in length) which give iti a,n a,lmost 
stxiated appearance. No other typo of spicule was t.o be found in 
the colony. 

The polyps stand almost at right angles to their short, stalks ; 
the Btiitzbiindel is composed of a-bout four to six straight spindles 
(0*75 and 1*25 mm. in length), one of which project,s for about 
0*25 mm. The anthocodia, is supported by eight, donbk^ renvs of 
about ten spicAiles in eacdi row. 

This form is cha,vacterised by tlu^ ai>senc.c^ of tiio irrc^gular 
superficial la 3 anM)f spicules arid by its da,rker colour, so tluit wt^ 
feel justified in making it a new vaaiefy. 

Lomlity, Wiisin Channol, 10 fathoms. 

Nbphthya armata, sp. n. (Plato XXVIL fig, 4.) 

AKstiff colony of a drab-grey colour, 3*5 centirns. in imiglit, 
3*5 centirns. in maximum breadtli, and 2 centirns, in tbickriess. 
A short trunk bears five main branches, from which arise numerous 
blunt and short finger-like lobes. 

The polyps are not densely crowded, but form an irregular spiral 
on The lobes.', ,In every case the month is turned in warite. Tlnxre 
is a well-developed Stiitzbiindel, often with four strong spindles and 
'sometimes.projecting forabout.0*5'mm. V ffhe Stiitebiindel spicules 
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vn,iy from 0’8 to 1 mm, in length and h;iYo an avei’a.ge diameter 
of O'hmm. They are straight wa,rty spindles. (Jovering the 
autlioeodia-i tiiere are numerous small spindles a,iTa.nged in double 
rows ; the a,verage dimensions are 0*f> mm. in length and 0*06 mm. 
in hreailth. There are also minute spicules on the tentacles, 
horizontally disposed in two rows. 

A prominent feature is that the general cfenenehynia bears very 
large transversely-disposed spindles, whicli give it a wrinkled 
appearance. The following ine<asurenients in millims. were taken:— 
2*6 X 0*2, 2*4 X 0*11), 1*6x0*16, and 1*4x0*15. No other forms 
of spicules were to lie found in the colony. 

This species sliould he referred to ca position near iV, digUata 
KiikenthaL 

Localiiy. Wasin Channel, 10 fathoms. 

Bponoodes h km PRiciHii Kluiizinger. 

A form closely resembling this species, but the spicules a-i’e not 
re<i The trunk has a leathery and rigid character and is I'ough 
in appearance, the larger spicules being easily seen. At its lower 
end it gives off a number of rhizoid-like offshoots, by means of 
which it is anchored in the sand. The colour in spirits is 
yellowish wdiite, but in the living colony was a weak chocolate. 
One colony is 7 centims. in height, 6 in breadth, and 2*5 in 
thickness, while the corresponding measurements for another are 
5, 7, and 3*5 centims. The stem divides almost immediately into 
three cliief divisions, which hear numerous conical lobes densely 
covered witli polyps. 

In architecture tlie polyps agree closely with the description given 
by Ktikentlial of aS^. [Dendronephthya) hempricMi. Each double 
row of spicules on the anthocodia consists of four to six pairs, but 
five seems to be the commonest number. We cjinnot attach much 
importajice to the fact that the spicules are not red as they are in 
the type, for the colour of the spicules in Npoiigodes is often 
variable. In S. kUkeulhalij sp, n., we found red, yellow, orange, 
and colourless spicules. The spicules ai‘e long spindles, either 
straight or curved, and covered with numerous lungh spines which 
are often liranched. Their measurements, length by brea,dth, in 
millims., are as follows:— 

Stiitzbiindel spicules: 2*2 x 0*14; 2*4 x 0*15. 

Other spicules: 2*6 X 0*18; 2*2x0*14; 2*3x0*15; 0*3x0*03. 

Lomlity, Wasin Channel, 10 fathoms; very common at lowest 
tides and below. Previously recorded from the Red Sea. 

SpoNaouES CROSSLANUi, sp. n. (Plate XXVIII. fig. 2.) 

A complete small colony of apparently divaricate type, 13 mm, 
in height by 12 mm, in breadth and 7 mm. in thickness. A short 
trunk gives ofi* three main branches, which redivide and finally 
bear the polyps in bundles of 6™10, though a few also occur 
singly. The general colour of the surface is warm orange, but the 
anthocodi©8 and tentacles are covered with chalky-white spicules. 
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Almost all the polyps are directed towards ontM)f the two flattened 
surfaces. 

The polyp-stalk is ahout 1*5 mm. in loiigtlp a.ml is loosely 
covered with'lorigitudiiially <lispos<‘.d s|>i(ar!i‘s. On the ati'tlHieodijo 
tlu'-rc are oi^'ht douhh^ rows of spietdes with alnHif. cay^ht in 
each row. Two or thre(‘ pairs at tlu5 top <»! each row are Ioniser 
than the others anti converge ink» a, f.ria.ngtdar prt^jotting point. 
The orarigo-coloured Sbut/J)un<lel spicnh^ projcrts sliglitly iH'yotisl 
the authocodia for about 0*5 nun. The anthoeotlia, has a, roumltHl 
caulillowerdike form, ami the ttaitades are u(‘at.ly iniuirved ou tf\e 
oral surface, ex[)osing aJ;>oral rows of white s|denies i.ransversoly 
arranged. The armature of the j>oIyp is tlio distimd.ive feature 
of this species. 

Locality. IVlouth of Wasin JTarbour, 10 fatlioms. 

SroNOODES ZAN7UBAKENS1S, vsp. u. (Plate XX V1! i, %. 1.) 

An iueom})lete specimen of a beautiful colony, predominantly 
of a, canary-yellow with pink polyps. It belongs to the divaahiu.te 
section of the genus, and as the contotir is irregular and the 
polyparium llattenetl it should he referred to IvJikentliaFs 
cermcorwis group. 'I.lie dimensions are 2*5 centiius. in heiglit, 
2*5 centims. hi maximum breadth, 0*8 centim, iu thickness, 

The polyps are by no means crowded, and occur singly or in 
bundles up to seven in number. Their stalks a!‘e short, about 
1 millim. iu length ; their mouths are dirixtod inwards and 
downwards: the Htiitzbiimlel has a pair of projecting pink oi* 
yellow spicules extending for about 0*5 mm. beyond the authocodia, 
On the wall of the anthocodia there are oiglit (loublc rows of abmit 
ten pink spicules in each row; those on opposite sides <xmvorge, 
and each row ends in a- triangular point. Idie tentacles bear a. 
transverse series of yellowish spicules, Ovm* the general siirface 
there is a loose network of large, curved, yellow spindles, below 
whicli there is a crowded stratum of small semitransparent* forms. 

All tlie spicules are spindles with numerous small s|)ines. ^Clm 
following moasurements of spicules were taken ; Btut'/biindel 
3x0*15; {h) superficial spindles 2*5x0*12; (a) pink spindles 
of anthocodia*. O’l) x 0*08 ; ((^) subjacent cameuchymu. Bpicuies 
0*2x0*03, 

This form does not agree with a.ny of tlio short-stalked s|)edcs 
in the cervicornis group. 

Locality, Waain Ohannel, 10 fathoms, 

Sponoobes kOkenthaw, sp, n. (Plate XXXI. %. 5.) 

A ^yery beautiful species ’ which seems to be i*cd*orabl6 to a. 
position near S» {Dmdronephthya) ooronatu. It belongs to the 
umbellate type, is slightly flattened, and lias an approximately 
regular 'outline. Its dimensions are 6 centims, in heiglit, 6*5 in 
breadth, and,, 3^75 in thickness.' The stem and'branches are .very 
rigid; five'of the lower'branches',ere 'foliate and nearly encircle 
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the stem ; tlie stem giv(‘.s eif a large iimalxa' of piimary branches 
u'hich break up into seeoiularies a,ml tlicse bear the twigs witli 
umbels of iJolypw. The trunk a.ml ba.se are \va,nting. The spicules 
ou the surface of tlie genevrat c<m.ie.nehynui are i.rauspareiit near 
th(^ base ami pa.h^ yellow liigher uj). Just bellow i.lie polyp-bea ring 
twigs some of thi‘ yellow spicules show a rial core, and tliere is 
thus a. gradual tra.usition to the crimsomred s[ncules of tlie polyp- 
stialk, a.ntho(Jodia,, a.nd tentacles. 

polyps are arranged in sina-ll clusters of 7- 10; and these 
arc', again grouped into larger umbels. Though there is no 
crowding, the polyps form a fairly continuous coverii ig. A polyp is 
usually about 1*5 nim. in length and is covei'od by longitudinally 
disposed spindles. Thi'eo huge ones form a sti'Oiig Btiitzlfundel 
which pi'ojecds lyeyoud the anthocodia for about 1 mm. Tlie 
a.nthocodia sta.nds almost at right angles to the polyp-stalk, and is 
supported by red spindles in 8 double rows, about 7 pairs in eacli 
row, A distinctive fea-tm*e is that the topmost spicules of each 
doul)le row project in triangular points beyond tlie bases of the 
tentacles. Tlie tentacles a,re white, but beai* numerous small red 
spicides arranged traJisversely, so that a jSne tentacular operculum 
is formed over the coiiti‘acted polyp. 

Idle spicules a.re spindles with fine warts or shoit blunt spines, 
a.nd show a. great range of colour. Borne are red, some are yellow, 
some are coiubiiiatioiis of these colours, and others are tra.nsparent. 

The laigest are those of the Stiitzblindel, about 4 mm. in length 
by 0*2 in breadtli, and some of those on the polyp-stalk are about 
3*5 rum. in length. Those of the general surface of the 
cmnenehyma are: 2 x 0*15 mm.; 1*8 x 0*15 ; 1 *5 x 0*1; 1*35 x 0*1; 
0*8x0’l; 0*35x0*04; 0*3x0*03. ^ 

Tlie red spicules of the anthocodim are mostly about 0*6 x 0*04; 
a projecting one liad a length of 1*2 x 0*06. 

Locality, Wasin. 

STEEIiONUPHTHYA ZANZIBAllENSIS, sp. U. (Plate XXXI. %S. 3 
& 4.) 

A. small but complete colony of a yellowish tint, 10 mm. in 
height and 8*5 in breadth. The trunk of the colony is limp, Imt 
the main polyp-bearing part is stifi* and bi*ittle. Tlie [folyps ha\’o 
sliort stalks about 1 mm, in length.; seme arise from the tiniidi, 
but most are borne on the branches. They occur close together, 
but are not united into bundles. The Uiiitliocodiii stands at right 
angles to tlie stalk and has its oral opening directed t.owa,rils the 
branch. The Stiitzblindel has one main projecting spicule 
(1*2x0*125 mm.) supported by 2 or 3 bent spindles on either 
side; below these there are a few in the direct line of the 
projecting spicule, passing continuously into the superficial spicules 
of the coenenchyma (0*6, 0*4, and 0*25 mm, in length). On the 
anthocodim there are eight double rows of spindles, each row 
consisting of 15-20. The opposite members of a double row slope 
towards one another at an acute angle, which'widens towards'th© 
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I)a8e. On tlie tentacles there jire transverse rows of spicules. 
All the spicules are wa,i‘ty s[)iiiflles. 

As there is no sign of the union of the poly ps iniio hnmlles, this 
form cannot he referreJ to the genus Hpo^njodes (Kukiaithal’s 
l)eiidro'}tGphtJf.iia). It falls rahlier into ihr‘- ohl gcaius 
one of the f(\‘itures of which was the occurrence of isolated polyps^- 
lliis is now termed /^lereo)iSphthi/a hy Kiikenthal, and «ief*med 
as follows:— 

A^ery stiff Nephthyidw, whose poly])s a.ni not disposed in lapprdiS 
or linndles, l)ut occin* singly or in small groups directly on the 
stem or on the main branches, wliicli lia,ve few twigs or none. 
Polyps wdth Stiltzbiindel. 

Thespicidation of the anthocodia (1 5 2f) pairs of spiciih.'S in (‘a.eh 
doulhe row) is one of the wadl-defimul <liagnostic feafures 
distinguishing this form from the ca'ght. species riH'ognised by 
Kiikeiithah 

Locrdilf/. Za-nzibar, Ohnaha. 

LiTiforiJVTUM FfiHGANS ( K iilventhal) = AmmotiiEA eli-xovks May. 

In this specimen the pely]>s vary from li 1*25 in hmgth and 
lia.vc a, diameter <jf 0*7 mm. Tlie polyp--spieul<‘s vai*y from 0*1 (> 
0’17 mm, in length with a dia.m(d.<a‘ of 0*01 nun,; tla? stenu' 
spicules vary in lengfh from 0*ri 0*4 mm., and in breadth from 
O'Ol-O'O'i min. The colour of the speeimen wlien living was pink 
witli brown zooids. 

Loeditij, Zanzibar Cilia,nncl, 10 fathoms, also (Jhmika, Bay, 
East Coast of Zanzibar. Previously recoi'ded from Ikunhatu, au 
islet near Zanzibar. 

LiTrjopiJYTUM viruDE (Kiikeuthal) != Ammotuea viEtous May, 

This species is represented by several specimens, whitdi agrei^ in 
every detauT witli the dos(*ription gi\*en. T1u,^ polyp-spicndes vary 
in leiigth from 0*1-()*24 turn., and in breadth from 0’0ir>-4)*03 nun. 
The ston-vspienles va.ry fr<)ni 0‘0B-O*lH mm. in length ami From 
0’04™0'0i> mm. in brcmlth. The sjiicules in fihe inma* (’anal-walls 
of the stem are in length and breadth, in millims.: 0*04x0* 12; 

Oh X 0-067 ; 0-4 X *07. 

Locality, Wasin, 10 fathoms. Previously recorded from Ba,iti 
and Muemha. 

LiTHOPiiYTUM BEASSiotTM (Kilkenthal) Ammotuea riRASaa’A 

May. 

This species is repi'csented by one specimen, whicdi a,grees very 
ckxsely with the type. ^The polyps vary from 1-1/2 nmh in length 
and from 0*6~0’7 mm. in breadth. The polyp-spiculos Vary from 
0*l2"^0h4 nmi. in length, and in breadtli from ()*01f)-0*02 mim ; 
the stem'Spicules, which are slender with few wart-like spines, 

vaiy in length from 0*14-0-4 i^nn and in breadth, from 0*()2. 

0*03^ mm. Mr. , Orossland describes the colour of /the living 
specimens ,as weak cocoa.’^. 
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ijornlity, Zaiizibni’; very coininon juiioug Zoslera jit low spring- 
tiOo. Pr<'.viously rec^ordcd from l>auij an in Zanzibar 

jrlai'bonr. 

Litiiopiiytum iiAMoROM Quoj of (i}iiina,rd. 

A woH*prtss(a‘VO(I sporiimai of ibis s[)ocacs showed no trace 
of any spi(*ules <‘von in tiio (^anal-walls. The colour of the 
prcservfMl sf)C(‘iuicn is ycllow-groy. 

Ihnviously recorchnl from Za-uzi})a.r and Now Guinea. 

LmroPii YTUM 'rJivusojOKs (Kiikontha,])=i\ mmothra thyiisoujes 
Einimherg, 

Several fine specimens of this common spicies, all belonging to 
what Kiikentha.! calls tlui asparagus-like variety—that is to say, 
with cylindrical stalks rising parallel to one another and nnited 
by a, common ])asis. Tlui colour of the preserved specimens is 
yellowisli wliite, in life it was brownish. One of the distinctive 
features of this species is that tlie polyps arise directly from the 
(:>nds of tlu^ stalks. The polyps are from 2-'8‘5 mm. in length by 
1-1 *2 nim. in la'endth. 

Hie spieades of tlie stalks and polyps arc veiy slender spindles 
with f(‘-w warts. Idie following measurements were taken of 
haigtli and hreadth in millims.(a-) polyp-spicules: 0*09x0'01, 
0-I2x()*012, 0'18x0-():i6, ()-2xO*OI7, 0-25x0’01{), ()‘28x0-016; 
(/;) stmn-spi(nles; ()-12 x 0*0 1 G, OIG X 0*()1G,0’3 x 0-()2,0-35 x 0*02, 
«)*4x(>()2. 

LocalUy. Zanzibar. Previously re(^or<led from Tumbatu Is- 
Itnid, on tlie N.W, <^oast of Zanzibar, and from the Red ^Sea. 

LiTnornyTiJM TriviisoinXiis (Kiikentlial), var. 3 >ueijm, nov. 

Eroiu a. flat s])reading base a. large nnmlier of almost lieini- 
splieri(‘al lolies arise. Each lobe is closely covered by tlie pro¬ 
jecting cidycine portions of the polyps. The colour of the colony 
is pale orange. Hie c<en(mchyma, has a gritty stiaictnre, with 
fairly abmndant spicules. "Hio spicules of the cocnenchyma are 
long slendm* spindles, either straight or slightly curved, with 
small sfiiiies arranged iiTegukirly or in whorls. Their length varies 
from 0*15 -()‘4 mm,, and their width from 0'02-0'03 mm. 

Loeality, Zanzibar, among coral, low tide. 

IjiTiiornYTUM' FLAvtTM (M^ay). ' ■ 

The species Lithophytum africmimiiy L. and L.Jkmmn 

sccmi to forai a close group connected by intermedijite forms. 
Hiere are several specimens in the collection whkii closely approach 
Ij.Jkmmu, but differ from it in being* far from rigid and in having 
few spines on the spicules. ‘ We see no reason to emphasise this 
quantitative distinction, especially as the bonndai*ies of the three 
species referred to are somewhat elastic. Their common features 
are that seveiul cylindrical stalks spring from a common base, 
that the polyps are borne on short twigs springing from the ends 
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of tho .staJkSj that the stalks arc luiitctl wilh one tinckhcr On* 
a variahlo distaiie.o, .‘iiid that tlio poly[>sarc r(\stric*te< I to tho upper 
regions. 

in represeutativo spc'cinions tlioro arc S(‘vcral upright hra.inhos 
dividing into fingor-sliapod (uhIs, whieli hear nunioroiis polyps 
not densely disposed. t)nc colony is 8*5 (‘.(uitlnis. in ladght- and 
5 centims. in breadth at tho top. 5’he whole tailony is suit 
and compressible, witli longitudina.l gr<K)ves eori'espouding to iln^ 
canals, Tlie pre.served specimens are whitish yellow. 

The spicules are long slender spindles with voiy few sniall ajjd 
distant spines. Tho polyp'Sj>icules va,ry from 0T2~(Po inm. in 
length and from 0*01 - 0*62 mm. in l>rea.dth ; thos(5 of th(^ stein 
from 0‘l<h0‘3 mm. in lengtli aaid 0*01 (v 0*02 mm. in hreadtdn 
Locality. Zanzihar. Previously recorded from Ihinihatu Island, 
off Zanzibar. 

Pabasponoobe:s striata Thomson A". Hemhu'son. 

A very fine specimen, 15 centims. in heiglit. l»y 12 ceidhiis. in 
maximum breadth. !n its pinserved static it is (prih^ flacchl and 
has an umber-brown colour. The polyps a-rt^ borne iii buiidh^s of 
9-21; all the polyps in a bundle reach mmidy thesaajie level. They 
are about 1 mm. in length and 0*75 0*9 miii. in hreaililn 
The polyp spicules are vslender spiiidhis, usually straight iiiul 
covered ivith few warts. Tliey are from 0*18 0*4 nmi, iu length 
and from 0*01 *5-0*04 mm. iu breadth, Tiie stem-spicides may ho 
divided into three groups (<ir.) long slender sfiicules with few 
spines, from O*8-0*9 mm. iu length and from 0*02 O’Orlb nun. in 
width; {b) Imlhlikc spicules with many prominent spiiies; a.ml 
(c) small irregular X-shaped spicules, very rough a.ml with pro¬ 
minent spines. The two last types vary iu lengtli from 0*08 
0*2 mm. and in breadth from 0*04—0*12 mm. 

Locality. Wasin, 10 fathoms. Previously recorded from tho 
Gulf of Manaar, 


Subfamily Sithonoooboin^i, 

Bithonociorgia intmbmudia, sp. u. (Plato XXX, figs. I A. 2.) 

The most puzzling spedmen in the collection is a. small cream 
coloured colony, with four ffuger-Kha.p6<l lobes on a shoid. t.runk, 
On each lobe there are a. few rektively distant polyps occurring 
all round, Most arc well-expanded, hut some are all hut conr» 
pletely retracted into the cceuenchyma.. 

At first sight tho colony suggested a small A hyonimn ; fait the 
polyps have a well-developed anthocodial a.rmat\u*e, and the walk 
of the stem-(finals are supported by numerous spicules, some very 
large. Moreover, the whole somewhat granular sui'face is covered 
with a delicate but coherent layer of small spicules. 

The anthocodial part of the polyp is supported bv eight triangles 
of sloping,spindles, which diverge into a brush-like apex at the 
base of each tentacle. In some' there; were 4-6 distinct pairs of 
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spicules in the triangular sheaf. The triangles rise from a 
transverse ring of about three rows of spindles. 

Tlie cortical spicules are slender spindles with a few rough 
warts. A common size was 0*8 mm. in length by 0*06 mm. in 
l)rea.dth. The inner spicules of tlie stem are strong spindles 
closely covered with rough warts. They vary greatly in size and 
in the nninberof warts ; some bear fine spines, and some are bifid 
or sligistly branclied at one end. A common size is 2*6 mm. by 
0*175 mm. 

Probably the specimen is a young form, and we found no trace 
of ova.. It seems to us undoubtedly a Biphonogorgid, perhaps 
intermediate l)etween Siphonogorgia and Ckhonephthpa; but it is 
(jiiito unlike any form known to ns. With much hesitation 
we have, for convenience of reference, named it Si 2 )honogorgia 
intermedm. 

Locality. Zanzibar shore. 


Order III. PSEUDAXONIA G. von Koch. 

Family B c L e r o g o e a i b /e. 

Suherogorgia kdllikeo'i Wright & Studer, var. mnziharensis^ n. 
Fa,mily M e l i t o b i b 

Wrightella erythrma Qr^y^Mopsea erythrcea Klunzinger. 

„ mriabilis^ sp. n. 

Family ScLEROGORGiBiE. 

Soberooorgia koliukeri Wright k Btudei’, var. zanzibabensxs, n. 
(Plate XXIX, fig. 4.) 

(A.)—A small fragment consistingof a part of a. stem or branch 
from wliich two lateral bi'anches are given off on the same side. 
The stem or branch and the lateral branches are all compressed in 
the plane of branching. The branches come off at fin angle which 
approaches 90'^, and then turn upwards and run roughly parallel 
to the main stem or branch. On both surfaces of tlie main and 
lateival biniiches there is an iri'egular groove which in some parts 
almost disappeai‘s, being marked only by fi narrow strip of 
colourless spicules. The verruem fire arifinged in a single row on 
each of the hitei*al surffices; they are disposed altei;*nately, though 
at some phices they are almost opposite; they fii’e small, and 
appear fis low rounded swellings on the sides. 

The polyps are completely retractile, and are white in colour. 
In the tentacles, which are short, there are small rod- or spindle- 
shaped spinose spicules which ai'e from 0*08-0*12 mm, in length 
and have an average diameter of 0*02 mm. 

The spicules of the body of the polyp are fiattened sword¬ 
shaped bodies with rough warts or teeth on the edges, and may be 
either straight or slightly curved. 
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The wpiculos of the general oreneiu^hyina ore oH of oiic^ type •- 
spindles covered witli rough warts, winch a.ri^ arranged in regular 
whorls, and often blunt at J)oth ends. Sonn‘. of tliC! spicules are, 
yellowish"a,nd)(.u’ (*olonr, often ahnost (‘ioloiirhsssat* tla^ laps ; ottHU’s 
are rpiite colourless, llieij* nieasurenuuits, l<3ngtfi t>y ln'<‘;wlth in 
niillinis., aan a,s follows - 

Coloured: 0*2x(K)r); ()*12x0-(m; 0-lb X 0*05; OiOxlbOd; 

0*14x0*0f). 

Colourless: ()*0bX0-0;:l; 0*08x()T)d; 0-12X0-05; 0‘14x04)5; 
0*1 X 04)4. 

Locality, Wasin Chaainel, 10 fathoms. 

(B.)—Another colony forms a thin encrustation on a, pieia*, of 
bivalve shell, about 25 mm. by ilO mm., with nine steins rising at 
various angles. Thr(H) of the stems lie on tlui undw’ ('oneave 
surface of the shell ainl keep close to it; ihe four longx^st on (bo 
other side extend to {)5-80 mm. fi’om tlie shell. Two ha.vi', a. 
single branch. Tlie greatest hrea.<ltli is about 2 mm. ddierC' is 
a slight flattening in tlu^ [)la.m) in which tlie polyps for the most 
part arise. The general colour is a- (piict ora-ngm 4die verrncm 
are incons|.)icu()us and for the most part latemi; some of tliem 
show eight distiinct marginal lobes, Idic polyps are pure whitt^, 
A longitudinal groove is distinct for a short ilistaucie from the 
base. The spicules are spindles with wa,rts in whorls 0*12x1)4)4, 
0*14x04)4 mm,; and double spindles 0*13x0*06, 0*12x04)5; 
and a few small, almost orbicular foiMUs. 

This form approaches kolUkeri Wright ifc 8tuder, but differs 
from it in tlie size and [irominenco of the veriaicta* a,ml in the sizi? 
of the spicules, but it is connected to that specnes by Sifhe/nujorgm 
koUikeri^ var. ceylommis. But tlie Zanziliar fo.r.m lias smahtu* 
verrucje and spicides than the Ceylonese vai’iety, Jind the. series 
may he rega.i*ded as illustrating progressive variation. 

JjOcalUy, K.okotoni Harbour, Za,uzibar West, 5 fathoms. 


Fain ily IVl E h i r o d i d al 

Wriohtella K,RVTnR/EA Gray = M oi»SEA erytur/EA Flimziugor. 
(Plate XXVIIL iig. 10.) 

Bma-li, irregularly brancluMl, ros(r-x*ed colonies, fixed l*o cora.L 
Tho hranclies are not ahvays confined to one plane, ''flu*, following 

meaBurements were taken of height and breadth in millimB.:.. 

15x23; 23x8; 15x8, The specunens agree well with Klun- 
Eingerts description of Mopseci erythrma^ c,(j. in the proKenc <3 of a 
single red spicule at the base of each tentacle and in the diinensionB 
of the spicules generally. 

Lomlitm. Wasin, low tide, growing on coral; Prison J.slancl, 
Zanzibar Harbour. Previously recorde<l from the Red Sea, 
yin the Aberdeen University Museum There is a specimen 
from Samoa whicli is superficially identical with these* It is 
labelled Mopsea erythrma. 
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Wekimtklla VAETABfLLS, «p. B. (.Pla4o XXYIII. iigs. 3-9.) 

Yho (tolltwtioji n. BonsiMoriihlo luiiBbor of siiiaJl delicate 

Melito(1i<lje, of heautirnl a-ivd a[)p;ii*ent,]y valuable, coloration. Tlie 
l>ran(‘,hes tend to be coiupcewsed ; tlieylie for the most part in one 
plane; tlu^ vaaTUca are foi* tlie most pai*t latianl ; thes|)ieiilesare 
warty s[)in<1l(\s, sti*a,ig]i.t and curred, sometimes kneed, and clubs 
with warty ex|)anded ends wliieli a.re not foliate eiioiigli to Ije 
called “ Blattkeulen.” At tlie sa.me time, tlie specimens seem 
neai'or the genus Wrii/hleUa than any othei*, and till a, large 
iiuml>er of specimens is availa])le it seems convenient to combine 
the various specimens in this collection under the common title 
11^. variahilis, Tliey differ not only in colour, hut in respect 
to the proportions and warts of their spindles a,nd cluhs. 8ome 
of the (tolour-schemes of these closely-vela ted forms are shown in 
Plate XXVI11. We may readily distinguLsli: {(i) a form with 
a varialile combination of red and colourless spicules, witli more 
substantial and shorter branches than tlie others and a, closer 
approach to Hk erythrma ; {h) a form with yellow interuodes and 
the usual brown nodes ap[)earing a.s red; (e) a- salmon-coloured 
form; {<() a, ci'irnson form with yellowverruem; and (c) a. reddish- 
brown form with red vernunw 

Locidity. Wasin, a.mong (‘.oral, hiw tide. 

Order TV. AXIIfERA G, von Koch. 

Ifamily G o e a o n t n iE. 

Leptogorgla ochraeea^ sp. n. 

Lophogorgia crista Mbbius. 

„ liltheni Wright k Btuder, 

Family G o E (J o N t d m, 

LErToooiuaA ocura<*ka, sp. n. (Plate XXIX. fig. 1.) 

This appa-rently rww spc^cies of Leptogorgla is represented l>y 
a, beautiful dry specimen, I8‘5 centims. in Jieigbt by 15 in 
maximum lamdth. It has a, bright ochreous-yellow colour and 
expa,nds foi‘ the most part in one plane with several {uiastoiuoses. 
The disc of attachment has been separated from the substratum 
and hiis been overgrown almost entiredy by the cnuiencliyma and 
a Poly zoom 

From the basal expansion, about 22 ram. in diameter and 
9 mm. in lieiglit, there lises a main stem, 4 mm. in basal 
diameter, wliicli gives off numerous liranehes. Just at the base 
a large branch is given off, so nearly equal to the main stem in 
diameter (3 mm.) tliat it might be regarded as of equal im¬ 
portance. The main stem is at first circular, but soon becomes 
flattened in the plane of expansioii; the larger branches are also 
flattened, but the twigs ar‘e cylindrical, lliere is no particular 
anangement of branches, but the tendency to arise on one side, 
f. e, towards vacant space, is well-marked. The tips of the 
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Immclies eiirl in sliort sliarp-pointed cones, a-s set‘ii, lor insiia.iic'e, 
in Le/ptogonjia aastmliemi^, (,)!» the ohler hra.ueiiies the (aeiHni- 
cliyina is thin a.iid shows distinct lou<^itn<liija,l ‘’grooves, wiiicli can 
he traced up into some of tlu^ twigs vvlaa^e i.lm (‘o'Uem'hyma. is 
much thicker. Under a. lens tlie gtn\ora-l textiire of thesiirfa.ee 
is gra-imlar. As to the polyps, ma.ny slunv wa.rt“lik(^ I'lroiinidiiig 
vemicte, about 0*5 mm. in height, 0*75 in bi‘(‘adth, and 1 miin in 
length, the elongation being in the piano of tlu^ bran<*li. in 
many eases, however, the eontraction is complete, and only slitr- 
like apertures indicate the position of ihe polyps. They may 
occur at any point, but on tlie main stem a.nd larger braiudie's 
tiiey tend to be lateral. 

The transparent pale yellow sphades of the cmncnchyma ari^ 
warty spindles, wliik^ some approach a club shaped form. O'hev 
have tlie following measurements, lengtli by breadth, in millims.: * 

[a) Spindles with warts in whorls: 0-18x0*04; 0*10x0*05' 
0*18x0*05; 0*2x0*04. 

(?>) Spindles with irregukirly-placed wa/rts; O'lOxO'OO; 0*18 
X0*05; 0*18x0*00. 

{g) Small irregiilarly-warted spindles ; 0*08x0*04; 0*1x0*04; 
0*09 X 0*045. 

Locality. Cape Verde Islands. 

Lophogorgia crista Mol)ins. (Plate XXIX. figs. 5-7.) 

Two plume-like browuish-red colonies resemble Lophogorgia 
emta Mobius in the following features (1) tlie general lisibit of 
the colony; (2) tlie flattening of the larger branches in the pla,iui‘ 
of ramification; (3) the nature a.nd thickness of the cmnenchyma : 
(4) the hint of striations ; and (5) the spiculation near tlui hm\ 

The two colonies measure 34 and 35 centims. in length, 6 and 
10 centimii^. in breadth; the basal (broken) ends 7 a.ml fi mm. in 
one <liameter and 3*25 and 3*4 mm. in the other. 

The vspicules from tlie lower end of tlie colony are wn.rty 
spindles, with thc^ warts in 2~4 whorls. They are iMiautifully 
coloured, with tlie spindle-core red and the projecting warhs 
of a pale translucent yellow. The following meaHuromenfw wtu’c 
taken (in millims,) :•— 

(c^) Of spindles with, two whorls of waits: 0*09x0*05: 0*| v 
0*06. , 

(h) Of spindles with three whorls of warts: 0*09 X 0*05 * 
0*1x0*06. 

(c) Of spindles with four whorls of warts*. 0*lx0*04; 0*12x 
0*06. 

Spicules taken from the tips of the branches are slightly 
different from those at the base. Many of them are longer, 
more slender spindles with up to 10 whorls of warts. The 
following measurements were taken of length and breadtli in 
millims.0*18x0*04 ; 0*19x0*04; 0*16x0*00; 0*13x0*06. 
The majority are, coloured like those' at the base, but there 
are also' some wholly yellow forms with' warfe, either regukrly or 
irregularly dis|)Osed.: 
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''.riiese wpeciinens clifFer essentially from L. lutlmii Wright & 
8tu(ler in the following pai*ticiilars:— 

(1) 'lliero is no distinct irregular wa.vy line” on the branches. 

(2) The polyps are tlistrihuted all over the enmenchyma. 

(3) TMt spicules never exceed 0*19 nun. in length (in L. luikeni 
--rt|rcSr1T-JS4 imn.). 

(4) The colour of L. lilikem is a, dull yellowish red. 

From L. crista Mobius they also differ in a few details :— 

(1) In Z. there are numerous striations on the coenen- 

chyma €\specially near the base, but these diminish in number 
in the younger branches ; in our specimen the striations ai*e 
very faint. 

(2) The figures of sjdcules given l)y Mobius are not quite like 
those in our specimen, Tait the variation in the size and form of 
the spicules in the different parts of the colony which we have 
noted in detail has led ns to disregard the minor difierences. 
It may he that the spicules described and figured by Mobius 
were taken from the ccenenchyma near the base. 

(3) The colour, botli of the specimens themselves and of the 
spicules, shows a marked difference, but this does not justify their 
separation from L. crista. 

Locality. Cape Yerde Islands. Previously recorded fromAlgoa 
Bay. 

Lophooorgia LtiTKENi Wvight k Studer. 

This species is represented by a piece of a colony 295 mm. in 
maximum heiglit and 105 mm. in width. It is branched in one 
plane, with the branches flattened in the plane of branching and 
marked by a distinct groove along both the flattened faces. The 
polyps a,i‘e confined to the lateral surfaces of the branches and 
twigs; their vex*rucm ai‘e reduced to slight elevations of the 
general couienchyma.. The species is practically identical with 
the forms wliicb we referred to L. Uitkem Wright & Btuder 
(Oeylon Pearl-Oystex* Ifisheries lleports), and shows the same 
minor divei‘gences from the type. 

Locality. Wasin, British East Africa, 10 fathoms. Previously 
recorded from Chev'nl Paar, Gulf of Manaar. 


Order Y. STELECHOTOIvEA. 

Section A. Asiphoiiacea. 

Family Tislest iniE, 

Tehsto rupicola Mtiller. 

„ arhdrea Wriglit <k Studer. 

Family CoELOooRaiin^. 

Gmlogorgia pdmosa Wright k Studer. 

repens, sp. n. ’, ■ . , ’ 
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FaDiily T el esti i) iic. 

R LWSTO Ri 1 V 100 LA M' i i i 1 ev. 

IJluier this spoci(\s w<^ have vjuiIhmI thiw souKHvluii 
sp(u*,iaiens, Tho ilrst oousists ol’ a. singh^ axial polyp M l lov,.. Hi 
loiigtlp tho lo\vi\sb part of wlvioh is oovcaual by a, nioaa.xonia! 
sponge througli whieli tho lateral polyps pr<^irn(le. ^riui (colour 
of the living specimen wa.s yellowish with wliite zooids. 

The axial polyp is 1*5 nini. in thickness near tho print wluna? 
it emerges from the surrounding sptrnge, but at the i.ip it is only 
0*75 mm. Tho lateral polyps stand at regular inter\*aJs of about 
6*5 mm. on .all sides of the a,xial polyp; tina’r height va.ries from 
4“4*5 mm. and tlieir hasal dia.metor is T1 mm. In tlnviateral 
poljqas tho bontacles a.ro 1*2 mm. in length a,ml ahont 0*5 mm. in 
breadtlg with numerous pinnules, whit'h ha,vt* an ammlahal 
appea.ranco. On both sides of the ])as<^ of each timtacle (;lier(‘ 
are two bands of spicules which (rxteiid down the anthocodial 
part and join the spicules of the {*alyx. On tins axiid |>olyj> and 
on tho lateral polyps there ar(^ eight prominent i‘idg(\s. 

This sptxdmen a,pproaclu\s Td(Ho rtt}yleid((, of Mitdeson k> Miles, 
but are some ditlerences :• 

(1) Thetentacdos of onr specimen a,re longer. 

(2) Tdio arrangement of tln^ lahwal polyps is more* I'ogular. 

(3) It does not \*ery closely reseml)lo liickson’s figurtJ (Willey’s 
Results, pi. 1. fig. 1). 

We note, hoNvever, the variability of Telesk> riqmola as men¬ 
tioned in Hickson’s ^ Aleyonaria. of the Maldives,’ },>t. i. p. 4B2, 
and also in tho ‘ Ohallenger’ Reports, vol. xxxi. p, 2(12. 

Ill the second specimen the axial polyp is 2 mm. in thickness, 
growing gradually less as it rises higher, and litHwaing 1*5 mm. 
iietir the tip. After treatment with caaistic |K)iasli tlui Jmllow axis 
is seen to be composed of two types of spi(*ul(\s, souui long and 
slender with few and slight pi'ojections, the others short, and 
stout with numerous strong projections. The lirst type varicss 
from 0*45 ()*r>3 mm. in length and from 0*02 to 0*028 mm. in 
width; and the seexmd from 0*15 0*2 mm. in length ajul fjnm 
0*02.0*028 mm. in width. 

The third specimen differs sliglitly from ]»oth the othcjrs, but it 
also seems i*eferal)le to T, rupicola. 

Locality, Mr. Orossland notes: ‘‘ T:iy tlio kindnt,vss of (japtain 
Agnew, ii.N.R., T accompanied tlie st(‘amcr scut, to ovoibaul the 
buoys and eliaims and found tliese specimens on tlie clin.in« of 
the buoy nearest Zanzil)ar to the south.” 

Telesto abborea Wright k Studer. 

One of the specimens is dark in colour a.nd consists of a few 
axial polyps. From the axial polyps lateraJ polyjjs arise, find 
among these there' acevsome decidedly larger tlian tlie otliers, 
which may be the beginnings of axial'polyps of the second order. 
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Till! t'JiitjideH were measured in two specimens and were found 
to Ta,ry from 2*95-3 mm. in length. The .surface spicules 
((tax0*05) a,re longer than tlie spicules of any of tlie other 
speijimens. The axial polyps va,ry from 57-59 miu. in length 
smd from 1*2-'’1*3 mm. in diameter. Tlie average lengtii of the 
lateral polyps is 4 mnn 

The a.xial polyp treated with Imiling caustic potash showed a 
fnan compact tube marked by longitudinal ridgus, and formed of 
two layeivs of spicules, an outer layer of stouter spicules, an inner 
of more slender forms. 

Locality, 'Wasiii, 10 fathorms. 

In another specimen there is a rhizoicl-like attachment. The 
primary axial polyp has been broken, but it is still 67 mm. in 
ieagtli. The complete secondary axial polyps are 95 mm. and 
72 mm. in length. The lateral polyps are arranged ii*regularly 
on the axial polyps. On the lower part of the secondary a.xials 
they are 3 rnm. by 3 mm., while on the upper part tliey ai-e 
2*6-3 mm. by 1*6 mm. 

The axial polyp treated with boiling caxistic potash shows a 
colierent tubular axis formed of two layers of spictiles, an outer 
layer of stouter spicules with more prominent spines ami an inner 
of longer, more slender spicules with few spines. 

Locality. Wasin, 10 fathoms. 

In another specimen the colour *was light brown, the lateral 
polyps were a.bout 3 mm. in length, and the longitudinal grooves 
were much less marked than in those above described. The 
spicules a.re traiispa-reut spindles with long, irregulai*, sometimes 
branching spines. Idie following measurements were taken of 
length and breadth in miliims. :—0*12x0*04; 0*14x0*05; 
0*18x0*05; 0*2x0*06. 

Localliy, Kokotoni Harbour, Zanzibar West, 5 fathoms; Wasin 
Oha.iinel, 10 fathoms. Previously recorded from Aratlira Bea., 
40 fathoms. 

Family 0 (elogoiigtiI>.i3. 

OiELOGoiiGlA FALMOSA Wright & Btuder. 

A number of fragments which are evidently the portions of a. 
large colony. In some of the larger fragments tiie a.xial polyp of 
tlie first (?) order attains a diameter of 5 mm. 

Tiie specimen agrees closely with the description given by 
Wright cfe Btuder, except that in the tentacles, wliicli are short 
aaid stumpy, there are four rows of pinnules on the oral surface, 
and in the outer row there are usually Un pinnules, not eight as 
stated in the ^Ohallenger’ Beport. The colour of the colony 
when preserved in spirit is a veiy pale green, but when dried it 
is almost white. The green colouring-matter is very soluble in 
spirit., ' 

The present specimen also shows a greater degree of elasticity 
than that ascribed to the ‘Challenger' specimen; when dried, 
however, it is very brittle and hard. 

Proo. Zool, BOC.--1906, Vol. L No. ; , 29 , .'; , 
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Locality. Station 12. 

Pre)\ioiisly I’ceorded from Zaiizibjir (liinowaNi); Nossi, lie in fhe 
Mo 7 ,{ini])iqiie Oliaunei, 10*12 fa.fchoius [lidkr). 

GcELOGORGliV KKPENHj Sp. 11 . (Fllito 

Several spreading colouicfi Irmlly <>x<‘oo<Hng G mm. iri 
Tliere ai*e luiinerous polyps, in som<> groups of whirli ii is 
impossible to (listiiiguisli tlio pvinmry axial fiolyp fiHau the 
others. The smallest polyps are iruTe papillfo l-b lain. in lieigbt, 
rising from a basal uiembi*ane; the loiigc*st pixqixd; fiu'oly for 
G~-8 mm. An average hromlth is about 1 mm. 4'he sirnfaca', is 
glistening white, and even to the naked tye a|!p(‘ars rough and 
spiciilar. It is continuously covered with longitudiunlly dis|H\sed 
spindles. 

On the upper part of the polyps tliore aix< eiglit longitudinal 
ridges ending in triangular points, which htuid iinvaaxls to form a. 
kind of operculum over the inturuod tentacles. Jlac’h ridge is 
composed of a double row of spicules, a,nd the (‘ompommts of each 
row overlap so that tliere may be three alireast at a-ny one place. 
In the lower part of the ]>olyp ilie grooves hetw(‘on the ridges ai‘0 
sometimes prominent and hordcrcvl hy pair’s of spicniles from tho 
two adjacent lidges meeting like the let^tia." V with the point 
<lDwnwards. In other cases the lowtn* pa.rt of the polyp seems t^o 
be uniformly covered. 

The short and broad tentacles a.re completely inturned; they 
bear about 6-8 rows of short conical pinnules (13-16 iri a row) 
covering the whole of the oral su^fa(^e. On the riboi’al surface 
there are numerous minute spicules arranged in chevron. Tho 
spicules of the general siu’faee a;ix‘spindles W’ith irregular,’spim?s 
and wa-rts. The following measureineuts wcr'<^ ta,ken of lengt h 
and breadth in miilims.:—0*75 x 0*08 ; 0*7 x 0*05; 0*4 x 0'04.' 

There can he but little doubt that those specimens r(v|)resont 
young stages of colonies winch have assumed an eiuanisting hahiti, 
They difler conspicuously from G. palnwsa not only in the hadrit 
of growth, hut in being rough and in haA^ing mucli ln/rger spieulcH. 

Locality. Wasiin 


Secti(m B. Pennatulacea. 

Family V i a (} t; f. a k i i n m, 

Virgularm ?>wrn7/iZfsLainoiiro'iix, \m\pmlmmihta 'K 
„ mnUimlycina^ sp, n. 

Family P e k N A r u n i n as. 

Subfanniy Pteroeidikas. 

FteroeMeS' hrachycavlo^i Kolliker. 

' n ,, ngidumy^)^. m 
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FtnBlJy YI R G U L A R 111) .E. 

ViRGlTLARiA MiiiABiLis Laiiiouroux, var. PEiJUxcuLATA Kolliker, 

The ra,clus is 172 min. in length, but the upper part (for 
61 mrn.) consists of nothing but the axis, which tapers to a fine 
thread. The axis is 0*42 mm. in diameter, brownish in colour, 
and niaihod by a large number of pai-allel transverse striao 
Towards tlic upper end of the uuweathered part of the rachis 
the traiivSpsu'ent pinnules are very closely packed together and 
smaller than tliose on the lower part of tlie rachis. They are 
sepjirated from one another by intervals of 0*8 ram., and vary in 
breadth from 0*9~T05 mm. and in height from 0*6~0'7 nim. 

On each pinnule there are six or seven polyps in a single row. 
There is a clear streak on botli rachidial surfaces c)f the rachis, 
but that on the proracliidial surface is slightly wider and has a 
groove running up the middle. The coenenchyn a is thin and 
transparent, allowing the axis to shine througli on both surfaces. 

Locality, Kokotoni, Zanzibar Island. In the mud at ordinary 
low-tide level. Previously recorded from Scandinavia, Demiiaidr, 
Iceland, and Gulf of St. Lawrence. 

Yirgltlaria multicalycina, sp. n. (Plate XXYI. figs. 4 & 5.) 

A well-preserved portion of a colony, probably near the tip. 
It has a light brown colour, and was described wdien living as 
“ black and light drab,” In a length of 22 millims. there are on 
each side 11 pinnules, each about 2*25 mm. in height, and bearing 
about 66 polyps in 2-4 rows. The breadth of the vane is 8 mm., 
that of the axis 1*35. On the prorachidial surface there is a bare 
streak 2*5 mm. in breadth, with a median longitudinal groove. 
At the insertion of each pinnule there is a superficial ramification 
of the nutritive canal, forming a characteristic pattern. The 
metarachidial surface has also a bare streak, but tin's is entirely 
hidden by the interlocking of the pinnules, which form a quite 
continuous covering over the whole of that surface. 

Yery characteristic is the iindulatory curvature of the margin 
of tlie pinnule; the ends of the insertion are on about the same 
level on the prorachidial and metarachidial siufaces. The calices 
are very distinct, barrel-shaped with narrowed mouths and longi¬ 
tudinal ridges. A polyp with expanded tentacles is 1’25 mm. in 
length, the calyx occupying about 0*9 mm. 

On the pi’orachidial surface numerous minute zooids are to be 
seen, but no definite arrangement is recognisable. The shape of 
the axis is peculiar. The cross-section shows an irregular quadri¬ 
lateral figure; the longest (metarachidial) side is 1*35 mm/in 
length and is slightly concave, the prorachidial side is 0*76 mm,, 
and the two parachidial sides are slightly convex and about 
0*75 mm, in length. On the surface of the axis there are longi¬ 
tudinally elongated elevations like interrupted ridges. 

This species resembles F. rmnphii Kdlliker in the clqse-s.efi, 
pinnules, in the crowded polyps, in the branching of the nuttiti^b 
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canals, and in liaviiig a sliglitly fkttencrl n.xis. It diffia-s from it. 
ill Iiaviiig 6() polyps on a pinnule iust(‘;ul e:f 40-44, in lu'iving 
2-4 rows of polyps instead of one row twisted so as to .‘t.ppe.’ir 
like two, aiul in, ijia.v'iTig a ditferent disposition of zooids. 

Lomllly, Cliualoi, Eay, sliore, lowest tide. 

Fa,mily P K N n a t m l i n 35. 

Bul >fainily Pteuok rn i n j?. 

Pteroeibes BiiAOiiYCAULON Kollikei*. ('Plate X'X'VJ. lig. 2A 
Belonging to tin’s .species tliere are sev(M*aI large s]H*{‘!!ne!is with .a. 
sliort rac]lis and a large spindlo-shapetl eidargenuait on iJie ;d.;dk. 

inillims* 


Liaigtli of ]>inn nled)e.ai-i ng portion. 170 

Breadth (if pinnnle-be.aiang porlion ... 80 

Length of stalk... hO 


On the ratdiis there is a hroad ha.n‘spaci^ on tlie jii*orachidiiil 
surface; the eonawpooding pa,rt on th(i nietarjudddia-l a,spe(4 is 
hidden by the edges of tlic^ pinnules, 

Tiio colour is creamy with irngadar patches and streaks of a. 
purplish-blue. 

Tiie pinnules are 34 in ninuber on each silo, with two or tlua.a? 
rudinicaitary forms at the lowea* end of the raclds. A wo!h 
dGvelojied pinnule has a breadth of 44 nun. a.iid a luuglvt of 
31 nn:n,, and is supported by lG-18 rays. 

The zooid-plate is inedia.n, leaving a crescent free from polvps 
at the basal insertion. 

Locality, Kokotoni l-Iarlunir, West Coast, of Zanzibar, h fa thoms. 
Previously recorded from the Philip]iim\s. 

Pteuoeibes luaiBOM, sp, n. (.Idatc XXV'f. iigs. 1 t*!', 2.) 

Two specimens of a stiif colony very long in projiortion to its 
In-eridth, apparently of a bluisli‘brown colour. As the zooid- 
pla.te is laige and basal and tlie length of the raclds is at least, 
eiglit tim(vs its bima-dtli, tlio position of this speci(‘s should Ik( in 
KollikeiAs group PL ctrgeMenm^ but it does uot agren* with any of 
the forms tlioro descrihod. 

Tlie following ine-asurements were taken Prom the stronger of 
the two specimens :.- 

iHiliims. 

Total length of colony..... 231) 

Length of pinnule-bearing part .137 

Length of stalk ........ p g, 

Maximum breadth of pinnule-hearing piut . 1,7 

Breadth of the middle of the stalk ... 8 

Breadth of the swelling at the top of the stalk. 10 

Length of tlie swelling at the top of the stalk_ 15 

Breadth of the pinnule halfway up .... 8 

Height of the pinnule half,way up .... 5 ^ 

,' Distance' between pinnules ...^...... } • 

, Breadtli, of the axis nea.r the base .. 4 
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Tiie s{-a.Ik lias a. plinnp smooth appeaiunce, but there are 
lunrua'oiis small spicules in tlie cortical la-yor. I1;ie number of 
|HUuiiles on each shle is 4^), huh of thOvSe fire on one side and seven 
on Mu? oilier, silaiated at the to[> of the stalk, fire i*udlinentary, 

Tlu‘. inciai'acluilial surface sho\\’>s a. bire streak 3-4 mm. in 
breadth, loosely overla.ppcal by t!.ie jiinnulos in its middle regioiu 
Then? is no \'isible zooiil stirsak, Imt the surhice is not v'oiy well 
I'lreserved. The prora.chidifil surface is sinootli, and seems more 
dee|dy coloui*ed tha.n tlie rest; it Viiries in breadth from 3‘5- 
19 rmn. The racliis ends bluntly in a snifill liaro mm. In tlie 
other speiumen tlie axis is exposed; it tapers rapidly to a fine 
point, and is soft a.nd coiled for the last 14 mm. 

The pinnules are somewliat reniform, with a naimw insertion, 
ddius, on one of the largOvSt pinnules the insertion-line is only 
4*5 mm. in length, but the outer margin is at least double. 
Tliore seems to lie some irregula-rity in the number of the sup- 
|ioi*ting calcareous rfiys, but in some of the pinnules 4-6 are very 
distinct and project for about T5 mm. The specimen seems to 
ha\'e iieen somowliat battered, and no importance can he attached 
to the absmice of rays in mfiny of the pinnules. 

The zuoid-plate is basal a-nd strongly developed. It extends in 
some about iialfway up the piinude ; it is rhlged and lias an 
uudulatory upper margin. 

'Fhe ]K)lyps occur iu three or four rows on eacli side of the margin 
of lihe pinnule, occupying fi. zone about T75 mm. in breadth. 

Tlie spicules of the cortical layer of the stalk consist of small 
rods and intigularly-hranclied foiins. The following measure¬ 
ments in millims. were taken:— 

Kods:-.0-2X0-03, 

Jh-anched f(»rms O-Sh x 0-175; 0-3 x 0*175. 

Locfditi/, V^hisin Channel, 8 fatlK)m>s. 

pTKTioEinKS ■puLcnKLLUM, sp. n. (Plat© XXYII. figs. 1 & 2.) 

A. lH‘a.utiful iimly-preserved colony, 37 mm. in total length 
juicl 13 mm. in brofidth. The stalk is 16 nun. in lengtli and 
2’5 mm. in fiv(,?rage ]>r(?adth* 

Tlmre ai*e 15 (and 16) pinnules, of whitdi 4 (anci 5) at the 
base are very small. Each pinnule is supported by four rays 
of spi(‘ules, which may jmoject ahotxt 2 imn. There are aliout 
30 pelyps ninfinged on the wmrgin in a sinuous line, occfisionally 
with, young forms ft little way down on either surface. The 
contracted polyps are barrel-sliaped, with distinct longitmlinal 
lidg’os, and tlie (lensely-crowded cjdices seem to differ much as to 
the depth of the indentation botw'Ca'U'i them. A common height 
of calyx is 1 mm.; the expanded tentacles are 0*75 mm. iu lengtli 
find their tips enclose a circle about 1 mm. in diameter. There 
is a prominent oral cone and a (sircular mouth-aperture. 

In some polyps the tentacles are pure white; in others they 
fire hacked by a chocola.te-brown colour wuth a,, hint of bluev 
Tints colour is also .seen in the calices and on the rachis, especially 
on its upper region, 



41-0 PEOF. J. A. THOMSON AN1> MR. AV. D. iiRN.UK!lBO\ ON [A.|>r. 10, 

llie stalk is iiiicoloiirod and covijroil ]>y ipro.i^'ulai' loiigiiiidina] 
ridges. There is evidence of a sligi.it basal expjinsimi, but this 
way 1)0 jiartly due to a. contraction of the basal CMODomdiyma, 
tlirorigh whiclL the end of thi> a.xis has been thrust, Tiua-e is a, 
slight swelling at tlio top of tlio stalk. The ^aaitinl a.xis (olniosl. 
1 imiL in (lianieter) tapers markedly for the last 4 millims,, and 
ends in a. twisted coil. 

Tile inetarachidial surface shows (1) an almost bare stnxik 
about T75 mm. in breadbli, with a, few (seven) zooids in a. siiigh^ 
row towards tlie upper end ; (2) a deep median farrow wliicli is 
evagiiiated as a ridge towaixls the base, doubtless a, post-mortem 
result; (3) fine, close-set, longitudinal striations, about 12 on 
eacli side of tlie iiiiddlc line; (4) scattere<l superfi(‘ia,l spicules. 
The median zooids have a diameter of about d‘2r> mim, arid show 
no trace of tentacles. 

Tlie proracliidial surface ha.s a, hai'c space about 2 inilliins. in 
dia,meter; it sliows a d(‘ep imslia.n groo\'e, longitudinal striat.ioms 
less marked tiian on the otlaa* sidi), and a. few irregulariy- 
scattered spicules. The end of the prorachidiaJ insertion of the 
pinnule is almost on a, level with tlui motaratliidial inseil/ioin 

Tim zooids occur on the inf<n*ior surface of the pinnules, and 
their insertion is wluit is termed median. Beginning xvith a 
cluster at the proracliidial insertion of the pinrnile, they rise in a 
naiTOAV crescent away from tlie base and descend gradually to the 
metaiucliidial insertion. They are wliite in colour and stand out 
like little octoiadiate stars. 

This species falls into Kollikerls second section Avitli median 
zooid-plates and into the group Pi, It comes ncai’cst 

Ft, (/racile, but diiiers from it in many features, c. g. in baving 
four main rays imstead of 7-9, in having om.) row of maigiim! 
polyps instead of two, in Inrving a very short zooid stre^ak inslA'ad 
of a veiy long one (25 millims.), 

Localitij. Wasin Channel, 10 fathoms. 
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EXPLANATION OF THE I>LATE8. 

PX.ATR XXVL 

Fig. 1, Tlcroeifks ri,(/klnm, «T>. n- 8wii frota Uuj proriuladml Mitio. Alieut iifC. 
Hvm. p. 4B8. 

2. Iksro{Me.H rigkkim.nih n, Hwn frotu tlie i«clc% Ibntt atd, 

size. p. 45JB. 

3. X'Uroeuka hmeh^emtm Kiillikr. A Hitigk! iiiniiiik, Klumaufi' wcdiim wtiltk 

plate and, IS calcareoua rays. X 3* p. 'klH. 

4. YirguUria ftmlUmlgeim, ap. u* Portion of inetumliidial ^4tirfac(i (sovertid 

with polyps. X Pi. p. 4J17. 

6. Brgviarkt mttliimlginna, sp. n. P<nii<,m of pr<,)racliidial Hurfacii, wii:h 
ramifying nutritive ctinalH. x 12. p. 


Pww xxyiL 

fig. 1. PdtnMes fuMelhm, up. Ui A single pinnule, sliowiug polytiH, uu-aiuii 

zooKhplate, and tour rays. X 8. p. 439, 

' '' n* Matarachidial aspect. ■ X 2. p. 4119. 

' 3.' M&pMkga zmslMrm$i§^ sp, n. ■ A few polyps;: X 13. p. 421. ■ 

'4 «p. m; A terminal cluster of polyps. ^ X 14 f*422. 

u.',NoteTk 'atmeonif'the htm 

C/tmtitalspmto,'.X20r 'p;'422. ' 
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iiHiri.j 

Pla-te xxvni. 

Fijj,'. 1. Hpiiif-fftKioif Kp. n. Kiid of a 'brunolL X 20. p. 121, 

2. i':^/poii<f<Nlvs (Ti'mtamfi, ii\.h i), X 20. p. •,1.2‘}. 

!*' 4 ;‘s. 0 0, irr//////o//« w/Wtr6/7/,v, Kp. 11 , To nhowVfiriations iiictdour. X 1*5. p.401. 
.10, iryqjhiiiila e)'i/fJtr(C(% iWixy, X 1*5. p. 410, 

Platb XXIX. 

Fip. 1. Lvjif.oipirpia achrarea, sp. ii. p. 431. 

2. t^rkr<>2*hj/tii>)/ viridc, sp. ii. Nat. size. p. 420. 

3. „ „ Gvoiip of polyps. X 8. 

4. Bnhoi'oporpia h'dlliL'e)% var. zmvzihan’mis^ n. X 1*5. p. 429. 

Fi,^*s. 5--7. Jjoji/HH/orpia (n'isUt Mobius. X 2. p. 432. 

Fig'. 8. l^j/iiipodiuM fipl(Wrd<‘}is\ sp. n. X 12. p. 401). 

0, lSi/m2>odimi ;pHiiGktfMm May. X 2. p. 408. 

Plate XXX. 

Fig, 1. ^IplioiWijorgia intennedia, sp. n. One polyj). X 14. p, 428, 

2. 5 , „ Pour brunches. X 2. 

3. Chimduria pregmns, sp. n. X 12. p, 407, 

4. Oiamdaria flam May. X 10. p. 402. 

5. Sgnrpod item fit damn, sp, n. p. 408. 

(). Clamdariu anmiaudi, sp. n. X 10, p, 404. 

Plate XXXL 

Fig. 1. (a) {fj) (c). CkrliHforgla repenS) sp. n. XhtfralM. p. 430. 

(f^). „ „ Fnlarged portioti. X 12. 

2. Hidra'<>}digl}nii poIgdaHa/htin X 3. p. 418, 

3. hitaraoiKipIilhga zanziharensis, sp. n. Colony. Nat. size. p. 425. 

4. „ „ Portion enlarged. X 16. 

5. Bpongodi'S hilhenthali, sp. n. X 16. p. 424. 

S. On Cyclopia in Osseons Fislies. 

By Jambs F. Gemmiu, M.A., M.D. 

[Received Fesbruary 20, 1906.] 

(Pkte XXXII.^') 

I. Descripiion: p, 443. 

II. Buinmary of Anatomical Details: p. 447. 
lU., Causation: p. 447. 

IV. (Jompurison with Cyclopia in Mammals; p, 448. 


I. Description, 

Borne tirrie ago I obtained from the Lochwinnoch Trout luitcliery 
four young Trout just escaped from their egg-membraneBj which 
exhibited the condition of cyclopia, 

A.s I could not 'find that the anatomy of this very interesting 
abnormality had previously been described in the case of any of 
the 'lower vertebi-ates, I examined the specimens carefully In the 
hope that some light might be thrown on cyclopia in' the higher 
forms. 

The condition of'the central nervous,,system 

* For explanation of the Pato, p. 44 tb , 



444 


DE. ,T. F. GFMMILL 01 ^ 


[Apr, 10, 

iua,y liest ])e talveii a.s the basis of olnssificatioii, and my specimens 
belong to two types. Tlie lirst is characterised by fusion, more or 
It^ss coinplete, elf tlie (welwal lobes (one spc'ciinen); the second by 
fusion of certain stnictures in the n"ii<l-brain i'is well as (4: tlio 
cerebral lolxvs. 

(A) C'l/dojn^i with AVts/oa. of the Cerebral Lobes {ore speevniea). 

Tlie external appearance of this speduieii is illustrated by 
PL XXXII. %. 1. The front of the head is wedge-shaped, its 
size being reduced in the transverse and incrcas<Ml in the vortical 
line. Tlie large median eye is overavclied I)}'” a, mesial froni:al 
process cariyiug a pair of small closely approximal'Od olfactory 
pits (fig. 2). 'U])per and lower ja,w arches a.re present. The 
posteiior part of the liead a.inl the lH)dy are normal. 

Cranial Skeleton: —Idle skeleton is gi'eatly mod Lied in front of 
the pituitary region. The trahecnlw cranil pars downwards so jis 
to lie below the median eyo (lig. 4), They lire wnthdy separateil 
from the base of tlio brain a.nd they talve no part in the formation 
of an olfactory capsular cartilage. Anteriorly they Uirticulatn 
with short palato-qiiadrafie bars. In tlie normal T^rout enilnyo at 
a coiTesponding stage the trabecuhe, thoiigb united, still show 
evitlence of their double origin. But in all my cyclopea n spiMd iiHUis 
the trahecuhe form an absolutely single piece riglit back to the 
pituitary space. 

A 1 ‘iKlime.ntary olfactory capsule is derived from the united 
anterior ends of the supra-orbital bars. This united portion lies 
in the frontal process and is perforate<l by the two small olfacixiry 
nerves. Posteriorly the supra-orbital birrs sepaintc ami pass 
along the dorso-lateral aspects of the iniiin to join thf3 a.uditoiy 
cartilages, as in the normal condition. Near their place of 
separation each gives origin to an obliquus oculi superior niusde. 

The mandibular, liyoid, and pala.to«quadrate bars are appreriahly 
shortened in accordance with the small transveise measurement 
of the mouth. 

Brain ,—The cerebral lobes ,aro slightly smaller than normal, 
and are in great part united along the inner faces. The longi¬ 
tudinal fissure penetrates foi* only a t.hiril of their depth iti front 
at the place of origin of the olfactory nerves, while |)ostc 3 iiorly 
close to til© third ventricle the fissure in question appairs simply 
as a shallow, groove (fig. B). Tlie third venti’icle and the optic 
lobe regions^ are well developed, pineal diverticula, optic recess, 
hypophysis, and bypoaria being present as in the normal condition 
There. is no dropsy of the central cavity of the brain or of tli© 
meninges. The' cranial ’nerves are all present and are noriiuil, 

^ with the exception of the fiirst two pairs, the olfactories being 
' small and'closely'approximated, while the optic tracts 'unite at the 
chiasma to form a single optic nerve. 

A'yc.-^^The globe "is large, and has its transverse 'diameter 
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iiierea.st.Ml as also lias tiie IoUkS. The lens-eavity is not completely 
occupied l>y til)T,*eSj a. space lieing loft antorioi'ly wliicli is filled hy 
small round cells. B-etina, clioroid, cornea, vitreous humour, and 
scl(3rotic a,re well (lo^'o]oped. Tlie single choroidal fissure lealLs 
back to a hirgc optic norvo formed, a,s above stated, by the iiniou 
of the two opidc tra(*ts (fig, 4). There ai*e two (dioroidal glands, 
one on either side of the optic pore. They are supplied, as usual, 
by choroidal arteries coming from the pseudobranchs. The fol¬ 
lowing eye-innscles are present:—two superior oliliques, arising 
from the snprurorbital bars; two siii^erior recti, a-rising along with 
two inferior recti finni the fibrous capsule of tlie brain in front of 
tlie hypophysis; two external recti, wdiich are normal in origin and 
are inserfcetl into the right and left sides respectively of theeyehall. 
The inferior recti are united close to their insertion into the 
eyeball. Inferior obliqui and internal recti are absent. 


(B) Cyclopia loith Fimon of Sirwctwres in the Mid-h'win and 
of the Cerebral Lobes, 

Three of iny spoiainens exhibit this condition, two of them 
possessing a single median eye, while the third, although showing 
the otluvr essential features of cyclopia, has a pair of small closely- 
a|)pi‘oximated eyes. 

1. The specimen which has a single eye resembles type A in 
general appear'ance, except as regards its mouth-parts. In place 
of the lower jaw there is a membi’anous flap on either side 
projecting downwards and forwards from below the eye. In 
place of the lower jaw arcade there is a narrow mesial process 
projecting forwards to end just between the flaps. Microscopic 
examination of the flaps shows tliat they contain externally a 
number of young teeth and internally a commencing membranous 
ossification. They ax“e probably to be compared with ununi ted 
maxillary processes, and in this respect they resemble the horn¬ 
like structures found by Paolucci^ in his cyclopean Ska,te. 

The mesial process above mentioned contains a much elongated 
sym|)}\ysis of the lower jaw, the MeckeFs bars of wdiich diverge 
little from one atiotlier and articulate with suspensoria which are 
similarly approximated. 

trabecuho cimnii are represented by a single 
exceedingly short bar projecting downwards and forwards towards 
tlie wall of the pharynx. Quite separate from tliis ax*e tlie |)alato- 
quadrates, the anterior ends of which, uniting below the eye, form 
a mesial plate replacing the defective trabecula. ' The siipra- 
orbitals are different in the two specimens: in one they unite 
anteriorly in 'the frontal process, giving rise to a small olfactory 
capsule; in the other they are short and extend no further 
forward than the middle of the fore-lirain. In this latter case 

^ Atti ilella Societa Italiaaa di.SeienJSO Natiu’alb voh 1874. 
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i\.'* .)A(.n^i{ivy rv'piM'H i‘4 ilrnHiutv of (‘.arMlsiiifO nn4 Huihmk uo 
rsM,-r thr fJiird ]n both s|u,H*!iiM,!nH ,suj»rur'(H.iHijtLs 

aw /iiH| 4 M:‘ 0 ‘l downwitnlH so ns to ho vtviUro-lah'ral io tlst*. Iiriiiiu 
llio asi«litory esiiiJlirp'.s at^o <li.s]f|jH*ot} .siiniiaiiy hui to a 

Hfithia 'Tlio lulMvi nr*' innrkoJly rt»(|iu*iM| in si/.n ninl 

iii’o fiisiHl l-oyolJirr, iJio lo'js.irsj.ialitail l):'.siiro hoiirij; jihnosii (niiirt^ly 
afwr'lif';, 111*' roiilrjtl rn\'tly is nliyis! jV nu<l o.xiaiaLs 

<lo\vawar«i.s oin iho oiiior .silos ul Mn* ImIu-s fio-nior iJtn.u in iJa; 
iiitrina! eufulitioi!. I'ho infirnl «H\*’i*i<foi;!:i nrt> srinll rnislajkisl 
|»t»}'ulH!S, llio optic {oIm's arc oi' coiisilorntlo tnr! art,?. iiorisinJ 
n:i r«*|4'ar<iH dorsal |Ktris, Iml. iufornnjly ilio nip dil tlinauv of' 

ili(‘ ooiiiJ'al r'Jtiml is tally JslioliMy uuirkod (iiy* d) ns*! iJirro. is 
alwiau^o a.lik(i of ilio optilr rotM'ss, of tJio }t}‘popliy.‘*is, and of t.lio 
liypoaria.. 0 |)iii*. tracts iuol lU'rvcs arc afroail. As in type. A, 
Mic oira<*tory nerves ai*<* sniail and closiiy approximatr'd. 

AVr..llic sini^lc small deeply embedded e)c}’al! Iris no elioroidnl 

flssuro, vitrt.'Oim humourj or opi'U; nerve, llm lens and tfln* retina. 

however, fairly well rknalopetl and tlnvre are two elioruidal 
glniids. Tim piosliiori of the optic pore is marked inside the eyio 
ball Ijy an interraptioii of tlm retina exhibitiing a few nervC'-Ohre}^, 
whidi, luiwever, fail to pierce the Imxagonal pignarntdayer on 'the. 
selca’Ot'ii'i (ilg. (>). Two external and two sn[mrior rertiis innselrs 
are 'priisent. Tim other eyo-niiusch'S are wanting, wi’th the ifxcx’tptitm 
of a |)air of small siiperior obliques found in the specinmn, umim 
tio'imd ashn.ving its supra-orliital bars extending forwarvl ini.'ti the 
fronta.! process. 

Month ,—The montli-opcning is reprosenteil liy a niiiiiitcM*a.na.l, 
lieginning at tlm bottom of the groove hetwanm thc^ maxilla,ry flaps 
ami cnxteiwliug backwa,rds above t syiajihysis of lias lower jaw. 
In one case this canal ends blindly, in aiiotlmr it joins i,lu! 
pharynx. 

% The specimen which had two vsniall eyes closely ap|n*o'Xinud,eiI 
Ij'iit nnunited shows the ftdliiwhig chaj'a,cti‘rs:'--(‘crehral kibes 
well developed, deeply cleft sinteriorly, hut uuitiHl fiosi.eriorly ; 
pineal diverticula small; third, vontnV.le almost <jblitci*nj,cd; 
nis'ion of structures in the floor of filuMiptic IoIhw; rudime'utary 
hy'pophysiws and hypoaria; optiii trmds a.nd m.a'ves ahsim'l,; 
eyes small, embedded, almost touching one jwmtlmr, witkoid. 
choroidal fissure, vitreous humour, or o|')tic iietx'c, Init witli 
well-developed lens, retina, ami intinal pigu,M'3ntdaycr; fiufaa'ior 
obliquij S'uperior and external rectus ■ present 'fo'r each' i.ye, 

; inferior recti ancl'obKqui wanting; no mouth, the upq'ier find 
lower Jaws being'sealed together; trabecuhe crani'i extremely 
short, form,ing'a single d)ar projecting downwatvls and forwards 
'into wall of'.pharynxolfactory capules absent; sui'wa-orbihd 
, bars 'ending separately' in front, the tip of eacli givi,rig origin to an 
obliquus, oculi snpe'rior ;„ olfactory pits 'approximated ‘and siippi iml 
; by,small olfactory'nerves*. ■■ 
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II. StlMMAEY OF CHIEF ANATOMICAL DETAILS. 

Olfactory Organs, —Olfactory nerves an<l pits, recliiceO in 
are presei,Lt in all iny specimens. The olfaet(.)ry pits lie close 
together ou the inf<T'i(n;‘ fuspoct of the -mesial frontal process. 

Jirain, —Ifusion of tlic posterior ]»a.its of the cerebral lobes is 
found in all my specimens, Dy itself, as in type A, this coinliticni 
is (umipatiWe Vvith tim pr(‘seiuu^ of a well-developed cyclopean eve 
possessing vitreous bninoiir and an optic nerve, as well as with 
the [>rcseuce of pineal diverlhnila, liypK)p]]ysis, audliypoam, and of 
optic tracts and optic jneess. 

Fusion of the ])asai strruhnres in the inid-ln’jun, fis in type D, 
is associat ed with greater defects—viz., reduction in tlie .size o,f 
tlio eyeball, absencii of choroidal fissure, optic nerve and optic 
tracts, and a.bsence or rudimentary condition of hypophysis and 
hypoaria. 

Dropsy of tlie (antral cavii.y of the brain is conspicuous by its 
absence. 

JiJye .—As sei-'u in type A, tlie eye may be remarkably well” 
developed, possessing lens, retina, vitreous luiniour, retinal pigment, 
and optic iiorve. A dmible set of normal eyiamuseles, excepting^ 
only tlie internal recti, may be* prcjsent. Paired superior ami 
extca'iial recti ai/o constant, while tlio superior oWicjui and tlie 
inferior recti are \’ariable. The I’emarkable set of conditions whicli 
accomjianies fusion of mid-brain structures has been mentioned 
above in connection with the brain, 

iSkehton, —The trabocuke cranii always appear as an alisolutely 
single bar of cartilage underlying the median eye. Either tlu^y 
formed a single structure from the first, and this seems to me .most 
])robable, oi* their fusion was remarkably early and complete. 
DlFfictory ca|)sular (.cartilages may be present or absent; wluni 
present the}^ a.re dovelope(i in connection with thci ante’rior ends 
of the snpi'arorbital bars. The palatO“(|uadrate, the majidihular 
and tlie hyoid ba;rs tend to be sliortoned, in coirespondenee with 
the general transverse naii'owing of the :inouth-pai*ts. 

in. CjAUBATlOK, 

My specimens a.ret not y<Hmg enough to afford direct evidemo 
regarding the i:node of origin of the eyclopic condition, Ihxdmbly 
pressure is the cau.sal factor in most instances. It will bo remen- 
liered that the egg™membrane of the Trout is tough and strong, and 
that the cavities of the optic bulb and stalk and e\^en of the central 
nervous system a,re developed secondarily in solid inasscH of (xdls. 
It imiy b€i suf)pos(id that undue lateral prcissiu'e (from whatever 
cause arising, e, g, partial solidity or coagulation of the yolk) might 
bring the optic buds together, and cause them to unite during 
their outgroioth. If only moderate in degree, iliis pressure might 
J‘)y-and-by allow a central' cavity to form in the now single 'OptiC' 
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bulb find stalk. Bualj a ceutnil \yould poyinii, i,hn <lrv< 4 of>- 

namt of tlio .six‘oin'i;iry optic vosiclo with its olioroidid, iissiiro. Tin? 
choroidu .1 fissure would inuiblo uioseiiehyuiu! ix'lls to pfisf; biio tlio 
iufurbr of the eyebaJI aJi<I fonii a, vllrmus body, fiiul want! oiiablr' 
aJst) suH’vodibres ,^’rowi'n^’ from tin* r(‘tiuii to osofipe iVoiu iJn''! oy«*- 
kill, p;i.ss fdo]i,i»* the opf,i(^ sbdk, aiul form ao opt.ie iiorveaud lauets 
Miich jjs ju'(^ JUftufdly fouinl in ty}»t* A. 11io eflbet of inodora.tu 
piusHure on tln^ brnia may perlmps be iwruxused in i.ho fnKio!i of 
the posterior parts of tlu‘ ecrelind lobes idia.raeterisi'ie of (bis same 
typca 

A grejiter a,momit of hdurfd pressure might lefid to smb fiather 
degrees of fushai afleeting tlie thir<l ventrieh,? anti the in 1*1 brain 
as fire illustrated iu typt> ih In the eye it might gr<\a.tly liin»ler 
the formation of j\, {‘eniiad (aivity in the. prima.ry optle vesiele jvml 
stidk. This condition, uiigiit jiianamt t.he formation of a tboroitlal 
fissure by the usual iiutdiod of ventral eup|,»ing. In the a,hs<‘nee of 
n. (borohia.I iissure, luesenchyma, could notenbu' behind the lens f.<i 
form a vitreous humour, and Miu,‘V(afil)res fmaned in the retin.a 
would have no exit from eyeba.ll to stalk, a,ml the staJk 
would degonera.to. The couditiou in typ(^ I* might then I,hi realise.d, 
i. e, m eye, reduced in si/a:*., with dioroidal fissure, \dt»reous humour, 
or optic nerve. 

Analogous conditions, almost certainly due to pressure, are 
sometimes seen in double Ti*(>ut monstrosities. One or both of the 
twin heads may show lateral compression, tdie eyes and the olbuitor'y 
pits being approximated, the mouth narrowed, and the trabecuim 
ciunii ventrally displaced. In cxti*eme cases ilie whole aiitmior 
part of the head may be atropbied, the mouth being ileficimit, the 
brain profoundly malformed, and eyes absent or I’eprescntcHl only 
by a lens, 

IV. CoMPAMsox WITH OvcnoprA IN Mammals, 

1, While olfactory nerves do not seem to have been denKinsi:.mtec1 
in any BiaminaliaiuydopH, they are present in all my Trout H|:>eet*. 
mens, being traceable from i.ho cerebral lolies to the small olfactory 
pits on the under surface of tlie frontal proci^ss. if, as seems 
this process represents the “ prolmscis'’' of a cycilopean maimiml, 
the‘‘proboscis’’can have no relation witli parks of iho brain 
behind, the cereliral lobes a.nd in partiicular tioiio witli tim 
hypophysis. ^ 

i Dropsy of the central cavity of the bmlti m not rfiarnctoristii? 
■of cyclopia in^Ashes* This may he eontrastex'i witli the usually 
saccular condition of the cerebtul lobes in cy<dop(mn mammals, 

8. Th© relatively, good development of all parts of the Irmin, 

,, partroularly iu' type A, m remarkable. Indeed tliere seems to be no 
: reasotX'i^hy a, specimen, of this kind should not be able kysurvive 
and obtain food for itself, as 'in' the 'apparently' unique oase'recorded 
byPaolucci' ^ 4' ^ ^ A '.' , ■ ■' ■ 
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EXPLANATION OF PLATE XXXL 


1. Cyclopean Trout of type A, seen from loft side, 

2. Transverse section throujj:li frontal process of tlie same cyclopean Trout, 

showing the small approsiniated olfactory pits (O.) and the reduced olfactory 
capsular cariilage (€.). 

Fig, 3, Transverse Si'.ctiou tlirough posterior part of cerebral lobes of same, showing 
the oorchral lobes (F.R) intimately united along tlu'ir inner surFa.e(‘s, ami 
the pineal l)ody Fin, Tlieceiitrul cavity {)f the brain (C.if.I>.)isnot dropsical, 
and the c(!rehral hihes are almost normal in sixe. 

Fig, d. Section passing through inid-braiu, posterior part of eye, and mouth of 
same 


O.L. Optic lobes. 
O.K, 5 , nerve. 
Boc\ „ ViiCesR. 
li. snjy. Kectus superior. 
R.iuf, ,, inferior. 
GL. €h. (d'loroidal gland. 
Bet. Retina. 


If. Alonth. 

T. Tongue. 

C, So. Supra-orbital cartilages. 
Tr. Or. Trabecnke cranii. 

FI. qt. Palato-(|nadrat(^ 

Meek. Symphysis of lower jaw. 
L. Lymph space. 


Fig. 6, Section through mid4>rain of embryo belonging to type E, showing obli¬ 
teration of the ventral groove which should pass down into the stallc of the 
infundibulum. 

Fig. 6. Section through retina of eye described on page 44fl, sbowing failure of deve¬ 
lopment of the optic nerve and of the choroidal tissiire. P//., pigment layer; 
Bet,, retina; /., a few fibres, which do not, however, pierce the sclerotic, 


4. Notes on Supernumerary Eyes, and Local Deficiency and 
R-ednplication o! the Notochord in Trout Embryos. By 
James F. Gemmill, M.A., M.D, 

[Received February 20,1906.] 

(Plate XXXIIL^) 

(A) Supernnmerary Eyes in Trout Emlyros {two specimens). 

The first specimen is in some respects unique in vertebrate 
teratology. My attetition was directed to it by tlie presence of 
an interruption or cleft in the right upper jaw, producing the 
appearance of a right-sided harelip in what seemed to be, in other 
respects, a normal newly-hatched Trout embryo. On cutting serial 
sections, I found that a small additional eye lay at the bottom of 
this cleft, in the roof of the mouth, to the right side of the middle 
line, in the same transverse plane as the normal eyes. The 
additional eye is embedded in confused muscular tissue,' has a 
well-developed lens, a small' retina, no choroidal fissure and no 
choroidal gland. Its optic nerve is represented by a small bundle 
of libras which sweep over the edge of the retina to join,the right 
normal optic nerve (fig. 1,/PI.'XXXIIIJ The. retina is small 
nnd elongated antqro-posteriorl'y.:. The pigment-layer'is present 
as such only in the posterior "half of the retina. Anteriorly, the 

' ^ For explanation of the plate, fiee p. 452, 
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EXPLANATION OP PLATE XXXIIL 
fiff. 1. Trinisvcn*8€ section o.t‘ Load of Trout cmLr.vtJ with Mi|H‘rnii!i!erar,v r>i'. 


Im Lons of supornwiu'vur.v oyo. 

B. Kotina „ „ 

MX). Eifrlit normal oyt*. 

N\ KIjirLt optic mtrv<‘ n'ceivinj’' tllms 
from retina, of snporinuma'ary o,y<*. 
0, Central cavity of Lrnin wilL two (loop 
jj;roov(*K in its floor, oacli of wLioL 
leads downwards into an intVm- 
dibulnm and n LypopLysis. 


Pr. 'rraltoonlio ovanii dispLna'd Lnvards 

loft, 

.PL. PalatoMjuadruto bur on loft, hitlr; 

the ri^Lt bar is abw'nt. 

B,it, Snpm-orLitsd bar. 

Jn. Antori(H’ conior ofunditory ojipMiliir 

cartila^'o. 


Eig. 2. Hori'/ontal section of Lead of Trout embryo with supernumerary eye. 

Lens beloiiffiiift to the left (abort'd) ' 0. Punctitmarieft eye. 

twin Lead. CL. Functional certdu’ul lolu's. 

CXL Cerebral lolu'S Lelcmpinp: to ditto, j 00. Cavity of opti<^ lobes. 

3nZ V. 3rd ventricle belonpjinijj to ditto, ! OX. t){itie lobes. 

C. Cranial curtilap’es belonpfinfi: to ■ J//. Auditory cartilage, 

ditto. I 


Pig, 3. Transverse section of the atropliied single Lead deserilted jiLove. 

X. The larger lens smTounded Ly | Xb Tlu'snndler Imurgluss-sLaped leiw. 
muscle-tibres, M. j P. Pineal body. 

C,X. Cerebral lobes. j T. Tegmimil 

Fig. 4. Transverse section through body of Trout embryo showingToeai deibdency of 
the notochord. 

Bp.o. Spinal cord. Jo, Dorsal aorta, 

N.e, M.C, Neural and hieinal arch carti- OSs. (Esophagus. 

• Jages fused together. ,Pc. 'Body -cavity, ' 

Divisions of the muscle* 
masses. 


5. On Three New Forms of Butterfly of the (Tenns Iletieonim. 
By PBBOy L Lathy, F.Z.S., F.E.S. 

[Keceived April 10,1906.J 

(Plate XXXIT.) 

Heuconius PASITIIOE Oram., nmvEscENS, var. ii. (Plato 
XXXIV. fig. 1.) 

$. upper side. Fore wing black, with white markingn as in 
typical pasitko’e Oram., but the area between discal white niat'ldngs 
and ba«e chiefly fitlvous. Hind wing black, with a long, narrow, 
Mt-ohs fascia below subcostal nervure, two obscure whittoh spote 
near .apex. . , V ' , 

Ut}der side. Fore wing siinilai' to upper side,: but fulvons 
markings paler and disoal whit® markings slightly tinged with 
yellow. Hind wing similar tto typical pasithoe with exception of 
following fulvous marking^: a stimk along costa as above but 
slightly wider amd'paler,'a:nd a shtijffi, wide fweia from anal angle. 
Ahtennm fulvous Mf l&kek.' 

J?«i. Demerara. Oou, H. J. AdaJhs. 

One example of this remarkable form was obtained, f am 
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iiieliiied to think it may be ft. hybrid II, pasithoe Cra'.m. 

a.Tid //. vetmtuB Biitl. 

Heliconius xenoclea Hew., superba, va.r, n. (Plate XXXIY. 

%. 2 .) 

S . U 2 )per side. Foi-e wing l)lack, with IftPge rliscal yellow patch 
edged with scarlet near a.nfd angle, a suhapical scarlet patch 
inwardly edged with yello’w. Hind wing black, costal area widely 
greyish, brown. 

Under side. Fore wing blackish brown, with mai'kings as on 
upper side but yellowish white and pale pink in colour; below 
snbrnedian nei‘vni*e shining greyish brown ; a short scarlet sti'eak 
at l.)ase of costa. Hind wing blackish hrowm, a yellow streak along 
basal half of coshi; four basal sca.rlet spots, of which the upper 
two are niinnte. 

Hah. Rio Colorado, Peru, 2500 ft. Coll. H. J. Adams. 

This most beautiful .specimen was captured by Messrs. Watkins 
and Tomlinson in September 1903, and is, I believe, unique, 

Heliconius xenoclea Hew., confluens, var. n, (Plate 
XXXIY. fig. 3.) 

d'. Upper side. Pore wing black, with the whole of the discal 
area scarlet. Hind wing black, with area above costa shining 
greyish brown. 

Under side. Fore wing blackish brown, scarlet area restricted 
and replaced by pale pink; below submedian nervure shining 
greyish brown; a short scarlet streak at ha.se of costa. Hind 
wing blackish brown, a yellow streak along basal half of costa., 
three scarlet spots at base, and an obscure dull red streak along 
upper part of cell. 

$ • wing similar to male. Hind wing similar 

to male, but with faint scaiiet strea.ks in and beyond cell and 
without shining greyish-brown costal area. 

Under side. Fore wing similar to male, but pink area edged 
with pale red especially on lower margin, shining greyish-brown 
area absent. Hind wing similar to male. Yentral stirface of 
abdomen greyish white in male, yellow in female. 

Hab, Picliis Road, Peru, 3000 ft.; Rio Colorado, Peru, 2500 ft. 
Coll H. T. Adams. 

One example of each sex obtained; in typical xenoclea Hew. 
the patches ai'e separated as in var. snperha. 

EXFLAKATION OF PLATE XXXIY 


1. Melimnan pasitho^fulmscem, var. ii., p. 452. 

2. „ xenoclea mperhaf var. P,, p. 453. 
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ABSTRACT OF THE PROCEEDINGS 


OF THK 

ZOOLOGICAL SOCIETY OF LONDON* 

January 16th, 1906. 

H.owaed SxiuJTBERS, Esq., Yice-President, in the Chair. 


The Secketary read a report on the additions that had been 
made to the Society’s Meimgerie during the inoiith of December 
1905. • _ 

Qdie Seoretary also exhibited a series of photographs of the 
lied Deer illustrating the growth of the antlers, which had been 
presented to the Society by Mr. Walter Winans, E.Z.S. 

Prof. E. A,. Minch,IN', E.Z.S., exhibited a living specimen of a 
Lemur {G(dago) which he had brought home with him from 
Entebbe, Uganda. ' " ' 

Dr. P. G. D, Drewitt, E.Z.S., exhibited, and made remarks 
upon, a white variety of the Common Mole. 

Mr. OmDFiKiiU Thomas, P.B.S., exhibited a skull of a Forest- 
Pig {HyUohairm) sent by Mr. G, L. Bates from the Oameroons, 
thus coWirming the report, already published, tliat Eylochmnm 
occurred near the West Coast. The species, however, appeared 
to be difterent from IL meimrtzhagen% and was diagnosed as 
follows :■ — 

HfLoaiiciSRUS eimator, sp. n, , ; 

Geneml characters of skull as in H, meimrtzhageni^ but the 
teeth, and especially the lart, molars,, conspicuously narrower and, 
lighter, both above and below. 


^ This Abfifcracfc is published by the Sooie^ at 3 Hanoyer Square, Tondon, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the ‘ Proceedings ’; but it may be obtained on the day of publication 
at the price;of' or, if desired, sent post-free for the sum 

per annum, payable in adyanoe. 



Ba,sal length 325 mm.; la.st upper molar 4‘2%‘l x 17*0; last 
lower molar 48*2 x l(h 

JIah, Ja IliTer, (Jamoroons. 

Type. Old female .skull Odleeled ly Mr. (I L. ilalos, 

Mr. W. Sroims Fox, F,X.8., read a pa|;>(‘r on some looes of the 
Lynx {Felix lynx) found in a, limesiom^ eax'ern in (hies thile, 
Derbyshire. This was only the thir<I record of remains of this 
species liaving been met with in the British Islands, 

Mr. J. L. BoNiioTE, F.1?5.B., connnirnieated a, pa|K‘r dtaling with 
a collection of Mammals recently collected in the Malay i Vninsida, 
by Mr. 0. B. Kloss, and presemted t-o th(‘. Nati<mal Museunn 
The collection contained examj>l(\s of 17 spifcies, (hi<‘lly Hodtaits, 
of which two, representing wolhknown Bornean s|>ecies, were 
desciihed as new’. There was alsoa. stmievsof a s|MH'ie,s 

hitherto known from one .specimen only and reccmtly diwa’ila'd 
by the autlior. 

Mr. Charles B. Tomes, F.IIB., Y.P.Z.B., rcml a- pafa^r on i>he 
minute structiue of the teeth of tlu‘> (JrecHlonts. ^Ihe author 
stated that siigge.stion.s which luid ))een made as to a possihh? 
relationship between the Creodonts and tln^ Ih)l)'protodont Mar- 
supials had rendered it interesting to see how iVir tlie st.rmd urt* 
of tbeii* teeth either supprted or tended to disp!*ove stich .spemn 
lations. Marsupial teeth po.ssessed in the st.ru<*tur(^ of t!ua*r 
enamel a well-marked peculiarity, namely, tla^ frm^ fKaicta’ation of 
the epiblastic enamel l)y tubes eontinuouH with ihosi* of tlu^ 
mesoblastic dentine, and it liappened that recent Carnivora, the 
descendants, more or le.ss direct, of the Oreodontis, als(^ prcHcntetl 
a disposition of the prisms of their enamel somewhat^ unusual 
amongst Mammalia. Teetli of Uyammlon^ Shmfd^ 

Fachjmna^ Borhjmnii^ J)idynktk^\\m\ Cynodmiu 'imd ’'been 
examined, and in none of them were marsupial (dia-racters <»h- 
served; on the conteiry, in mo.st of tliem diaractc'^i-istlc car¬ 
nivorous patterns werci found, so that in OhguHieim and Koemm 
times their enamel had already litbtimal t*) its full special isjitlouK, 

Mr. F, 31 Bbumm), F.B.H., read a ptper entitle«l “Ckmiri'^ 
butions to tl'ie Anatomy of the'Ophidiad’ 

' Dr. Jean Boun, the Cuxntor of the Basle MuHoum of Nat.urul 
History, oommuniciitod a pper containing a synopsis of iboTctads 
of the genus Mctoplmjmj with special remarks on some known 
species and description of a new species from (lenmiii last Africin 



The next Meeting of the Society for Scientific Business will 
ho held on Tuesday, the 6tU February, 1906, at ha-lf-past Eight 
oViock r.M., when the following commimications will he made 

1. Mr. E. 8 . Russell. —On THcliorkiza^ a new Hytlroid Genus. 

2. Dr, J. W. Jenkinsok. —Notes on the Histology and Phy¬ 
siology of the Phieentai in 'ITngulata, 

3. Miss (iEiiTauDE Ricaedo. —DevScription of a new Fly of the 
Ihnnily Tuhmmln\ 

4. Mr. Harold Bciiwann', F.Z.S.—A List of the Mammals 
obtained by Messrs, R. B. Woosnam and R. E. Dent in Bechuana- 
land. 


Idle following Papei's have been received :— 

1. M.r, Basueoiid Dean. —Notes on the Living Specimens of 
tlu3 Australian Luug-fsh {Oeratodus forsteri) in the Zoological 
Societyts Gollectiou, 

*2, M.r, Percy I. Lathy, F.Z.S.—On Three new Forms of 
Butterfly of the Genus Ileliconms, 

3. Mr. G. F. Sporrell. —On the Angle of the Jaw. 

4. Mr. Guy A, K. Marshall, F.Z.S.—A Monograph of the 
OolcMiptera of the Genus Sciohiiis, 

5. M;r, L. Doncaster, F.Z.B., and the Rev. G. H. Raynor.— 
On Breeding Experiments with Lepidoptei*a. 

6. Mr. W. F. PYCRArr, F.Z.S.—Oontributions to the Osteology 
of !Birds.—Part Till. The Tracheophone Passeres, with Remark s 
on Families allied thereto. 

7. Mr. R» Lybekkee. —On a Oentral-African Ratel and Water- 
Ghevrotain. 


OommttnicntionB intended for the Scientific Meetings of tho 
ZoouxucjAL Society O'e London should be addressed to 

' F. CHALMERS MITCHELL, SecreMr^. 

3 Hakover Square, London, W. 

23ri Jmvmry^ 1906., 
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ABSTRACT OF THE PROCEEDINGS 

ov* TriE 

ZOOLOGICAL SOCIETY OF LOIDOE"^' 


February 6th, 1906. 

G. A, Boulisngjke, Esq., F.E.B., Vice-President, 
in the Chair, 


Mr. FnEDEKiOK Gillpot, F.Z.S., exhibited a case of mounted 
cubs of the Timber-Wolf (Cams oocidenfalis) which he had 
obtaitied in the Province of Keewatin, Canada, He remarked 
that this wolf was scarce in that distidct, being seen only 
occasionally in the winter and scarcely ever in the summer. 

Dr, (1 W. Andrews, F.2<.S., exhibited and made remarks upon 
some restored models of the skulls and mandibles of Mmritheriimi 
and ikdmrmmtodon, The models were prepared by Mr. F. 0. 
Barlow fx’om the original specimens collected from the Hppoi’ and 
Middle Ecwene beds of the Fayum, Egypt, and now preserved in 
the British Museum and the Geological Museum, Cairo, 

Dr. Waltiur Kidd, F.Z.B., exhibited lantern-slides of sections 
of skin from the palmar and plantar surbices of twenty-four 
species of Ma.mmals, and the plantar surfjices of seven species of 
IMi-ds. The functions of the papillary iddges and the papillary 
Ijiyer of tlxe (*ori:um in connection with the sense of touch were 
alluded to. 

Dr, J. W. Jenkinson imd a jmper on the Histology and 
Physiology of the Flaceixta in the Uxagulata, axid made the 
following j-emarks ■ ■ ' ■ ' 

A xncent'examination' of the histological stimcture of , the 
phM^enta in the Blieep and 'Cow has shown: 

(1) That in the formation of the' accessory cotyledons of the Cow 
the epithelium lining the cotyledonary crypts arises by 
simple modification of the uterine epithelium, 

^ Thin ibatrAofc is published by tbe Society at Z Hanover Square, London, 
W.j on the 'Tuesday following the date of Meeting to wbioh it refers. It, will 
be issued, free of, extra ebarge, to all Fellows who subscribe to'the'Publioabions^' 
along with the. ‘ Proceedings *but it may.be obtained on tbeday of.publioationi 
at'the' price of or, if’ desired, sent post-free for ^the sum'"of 

per'.annum, payable in'advance. 



(2) Tiijit ill the fully f<H‘nU'‘(l prineipal of lielli l^iw 

a, 11(1 81 le-ep there comph‘te eoutitiuily !)f iiiis’a- wilii 

the extrarcotyledoisiiiy uterin(‘ ephheliiiiiu 

(3) That the grc'eniKh-hrevvit pi^’ineiit se ahfUMlardJy 

in the ti'()|>]u>hla.st”e.ells is a- herivat-ive of llie haauo^jjinhiu 
of the ninhaua! (^orpuseles which Ihose eeils have ini4v.^feiL 

The pigment ' Avliich contains no iron is of iw’o kimls, one (»f 
which has a, <h‘finite a-hsorption sp<‘c.trum resmiihling t-losely that 
of oxyhaanoglohin. In acid solution the spcct^anu approarhcH 
tliat of a,(dd Invinatoporphyrin. 

Sir EnMimi) LooBK, Bt., F.Z.S., exhibited a living sp<>ci!t!en of 
a dwarf species of Oavy, jirohahly tlu^ Ha.li-Mai'sh Ctiv v ( 
salinicola)y and remarked that, owing to Burnieist(‘r (the original 
(leseriber of the animal) Ixdng undm* the emaunnis impression 
that he had founded the species on young specimens aial t he fart 
that two distinct species occmrred in the saim^ distr}(*t, some 
considerable confusion had been causcMl as to the si-ai us of the 
different fonns of Ihlickotis\ .ire [lointed (uit that tlHUMinnuon 
Patagonian Ca.vy (/A p(4wjmilcm) diflered from tJie dwarf 
i). salimcola and tlie larger /A maijtMrmkm mMrirrda (the trWo 
species found together) in having a broad dark band above tins 
white rump-patch, 

^ A communication from Mr. E. S. Eijsskll contaiiual n dcwrip- 
tion of Trichorhiza, a new Hydroid genus, of wluhdi diagnosis 
was as followsHydranth solitary, attached loosely by iluis 
hydrorhim, ^which was hlifom and Ivrancl'ied. !uv«\sted by 
perisarc, which formed a protective cup into wiiic^h tlu^. hydrantb 
was partly retractile^ The genus had been fonndeil for "a single 
species, T, hrimnm^ the type specinum of which was <Iist‘ovc:‘r«xl 
clinging to^ the tentacles of a (IrodgiMl in the C/lydo, 

Reproduction in 1\ bnmnm was by medusax frkdimmm 
belonged to the fa-mily Pv^mmndau 

Miss Okrtrudb IliuAitDo conH.uuni(‘a.t(''Hl a, doHcuiptiori of the 
new genus MMlimowmjdm^ forme<l for th(( Jxx*i‘ptjon of a ^'forso.^lly' 
of the Pmigonmm division of tlm family TAmUtfu dwcmafixal 
by Gol 0. T, Bingbain in Bikkim. The nmecd. <!loHiily tidni:!cki.xl 
i>he Indian bee Aptn dorsdiOi J,j., having tfio ilatbnax] wide tibim 
chamcteristio of the idve-ljoo, the general ^ rcHeml-ilaiKx^ bctwoeii 
the be© and the fiy being very striking, 

Mr.HAEOnnBoiiwAOT, read a paper on the Miiitiirifils 

^llected at Knruman and Molopo^ in.Becliuanaland liy M.cgsw. IL 
1 OA Bent, The Bpoeimens, munberitig alioiit 

120'and belonging,to'26 species, were ’of mat iiitmist, ns litting 
TopotypOB of several species flesciibed by Sir Andrew, S,mi,th in Iiis 
expedrtida to Euruiaftti ftM Ilx« ititeiHoi' of Soutli Afnw, 
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A, eoiiiinmiication from Mr. E. Lybekkee, F.R.S., contained a 
description of a, now spe<;ies of Ilatel [Mellivora) from Central 
.Afi’ica, also noticu^ of tlio occiuTOiice of a now subspecies of 
Ohevrotain {IhmUkm^him) in that district. The antlior jtt‘oposed 
to dividti the genus into three geograpldcal races, viz, the typical 
form from tlui (buabia,, Bates’s Ohevrotaiu from the Carnerooiis, 
a.nd tJm pres<nit.Cotton’s Chovrota-in—from the Ituri .Forest, 


Mr. i 1. (h F. Bruiuusim read a paper entitled “ The Articulation 
of th(‘ Vt‘rtobi‘}tt>e Jaw,” and made the following remark^s :— 
Tile oljject of this paper is to draw attention to the existence of 
two iy p<‘S (d' mouth in Yertehrates. In one type the articulation 
is in tlu^. phine in which the teeth meet; in the other type it is 
not in the pljine in which tlie teeth meet, but in Mammals above, 
ill lii‘.ptiles below that level. This alteration in level is attained 
ill Ma.mmals by an, ascending I’amus of the ja.w, in Reptiles by a 
long <|imdrate bone. The first type is best seen in carnivorous 
Maninmls, It allows of a wide gape and a successive play of the 
edges of the carnassial teeth from back to front as in the bkides 
of scissors, and is incompatible with lateral movements of tlie 
Jaw. The second type admits of comparatively slight separation 
of the teetli; it allows all the teetii to meet simultaneously; and 
in M’ammals it allows of lateral movements of the jaw for tri¬ 
turating Vigetahlo food. In the modifications of this type are 
consi(!ero<l the arUglo which the ramus forms with the dentary 
portion of the mandible, the eminentia articularis, and the 
prolongation forward of the Jaws separating the incisor from 
tlit^ molar teeth. These are factors in obtaining the requiKsite 
movc^immts of the Jaw, especially a greater separation of the 
incisor tcctii, tlmu is required for the molars, 


The next M'eeting of the Society for Scientific Business will 
be held on '’.fuesday, tlie 20th February, 1906, at lialf-past Eight 
oVhxdc F.M., when the following communications will be made:— 

L Mr, L, Donoastbr, F,Z,S., and the Rev, G. H, Raynor.— 
On Breeding Experiments with Lepidoptera,. 

2. Mr, W, P. Pyohaft, F.Z.S,—Contributions to the Osteology 
cd Birds.—Part VIII, The Tnmheophone Passeres, with Remarks 
on Fainilic'^ allied thereto. 

3. Messrs, OLnrann Thomas, 'E.R-S.,. and Harold Sohwahn, 
P,2,8,*—The, B'udd Exploration of South Africa.—IV, List of 
Mammals .obtained by Mr, 'Grant at Knysna. 

Mr.'BASHFORD' Dean,—N otes on the Living Specimens of 
tbe'' Awtmlmn Litng4sh'(6V«^ef^ws/(>rs;Jen) in the' Eoologiail 
Society'S' OoUectioiu' 
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' Tlie following Papers have been received:— 

L Mr, Peeoy T. Lathy, F,Z.S.—On Three new Forms of 
Butterfly of the Genus llelicodns, 

2 . Mi\ G-uy a. K. Marshall, F,Z.B.—A Monograph of tlie 
Ooleoptera of the Genus Setohms. 

3. Mr. 0. Tate Eeoak, F.Z.S.—The Freshwa,ter Fishes of the 
Island of Trinidad, based on Notes and Bketches nuido by 
Mr. Lechmere Guppy, jun. 

4. Mr. G, A. Boulentger, F.E.S.—Fourth Contribution to tlui 
Ichthyology of Lake Tanganyika. Report on the OolliH'.tion. 
of Fishes made by Mr, W. A. Cimnington during the Tisird 
Tanganyika Expedition, 1904-05. 

5. Dr. W. T. Oalman, F.Z.S,—Zoological Results of the Idsird 
Tanganyika Expedition conducted by Mr, W. A. Cunniugtuii, 
1904-05. Report on the Macruroiis Grustacea. 

6. M'r. Edgae A. Smith, P.Z.B,—Zoological Results (d’ the 
Third Tanganyika Expedition conducted liy Mr. W. A. (Jun- 
nington, 1904-05. Report on the Mollusea. 

7. Mr. E. Kiekpatrick, F.Z.B,—Zoological Results of the 
Third Tanganyika Expedition conducted by Mr. W. A. Ouu- 
nington, 1904-05. Report on the Porifora, with Notes on 
Species from the Nile and Zambesi. 


Communications intended for the Scientific Meetings of the 
Zoological Society of Lonboh should be addressed to 

P. CHALMERS MITCHELL, Bmmkmj. 

■ 3 Hanover Square, London, W., 

13^4 AbJnwy, 1906, 
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ABHTHAOT OF THF FR0(1EF1>IN(^S 


*•1'’ TIIU 


ZOOLOGICAL ROCIfiTA OL LONDON. 


Eebniary 20tli, 1905, 

(1. A. !5(H;LMXcaiUy Escj., FJi.iS., Vrioe-Pnisiclontj 

in the Chair. 


The HKf’iiKTARY mwi a Ilepca^t on tJie athlitioiis tliai lau] bcisn 
made to the AloufigBric <luriiig the tnontli of elanuary 1905, and 
called special attention to a Snow-Leopard (Felk nncia) presenter] 
l)y Major A. H, Hussey, R.H.A., an Aard Wolf {ProtelsK 
cnsMm\ pti,rc‘haser],and a Salt-Marsh Oiwj (DoUckotfs saUmoola), 
rectiivcd or,i deposit. 

'.riie Snc,Ri'rrAiiY also reiid a letter f,rom Maj,-(len, S.ir Reginald 
Talbot, (lovernor of Yictoria, giving a;n fictjoiint of the 

supposed In'oeding of a nude. An illustration of the dam and 
foW from ‘The Aiistralashin ’ accompanied tlie letter. ^ 

Mr. R. 1. PococK, the Superintendent of the (Jardens, exhibited 
a photogmpli of a. Ring-tailed .Lemur {Lemnr mita) carrying its 
young on its hitck, 

]>r. A. Sivimi VVoo.dwaru, ,F.R.S., .IAE.S., exliihited a new 
drawing of the skelelK)n of the Triassic RJ'iyncdiocephalian, Mht/mho- 
m.mrm tiHiee'ps^ from the Keuper Sandstone of Bliropshire. He 
pointed out the differetua^is between this ancient reptile and tlie 
modern i^phsmulon^ (‘.specially .noting the great expansion of its 
<H)r5i(‘oi(ls jiTui is(;hia.j jiud the probably climinutive sho of its 
stertuiin. He inf6i:‘r6d from tlie everted rims of the upwa-rdly- 
tit rued orbits, {ind from the sigmoidal bend of tlm fomur, that 
Mhpichomunis was to a great degree^ acptatic in Inibit. 


^ 'Tins Abstract is published by the Society 'afc'3 Rauover Square, London, 
W., on the Tuesday following the date', of Meeting to which it 'refers.^ 'It vnll 
he issued, free of extra charge, to all .B'cllows who subBcHbci'o the J?ublicationH, 
/Along with the * Froceedings ’ but it/may be obtained on the day of puWicai.ion 
'at' /the,,price .of SkcpmdB^ 'or,' if'desired, rent post 'free for'the sum of tiSuc 
ttnnum, |myable in ■ whan 
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Mr. L. JJoKrASTEE, M.A,, juid the Eev. (h If. RavnoiJj 

M.A., comni uni rated a paper on Bleeding ExporiiiientH tluy lut.d 
made with Le|iidoptara. 

The species nsod were A^ngrrmuiprimtivia ami iia 
ami jihratrm f/rossiihriata and its \a\\ lacticolor. 

in A. prmuma the banding of the* va.r. Hordhda was d(5iiii!iant 
ovta’ its a.hseuce in tlu3 typo, hut the spooklingiduirju’f eristic of i.ho 
type appeiired in the het(U’ozygot(‘, m tbat the latter was both 
banded and speekhsl. The ciia.ra,(tt(U‘S appea.r(!<'l to segregai.c} in 
tlie typical Mendelian nianjier, ])nt in seyoral f;uni]i(\s thert^ was 
a.n excess of p7'%marm over so'vdlaM, Jn A. gr(mfdurkd(i the 
vjir. lacUcolo7' was a Mendelian recessive, hnt was noriaally found 
ordy in tlie female. Ify pairing a heteimygous male witli a 
laHicohr female, lactk'okrr males and bnuales wove ohtaiiUHl. 
Laoticolo)' male x female gfu e only lactieolor; laHirtd.or mah^s 
by heterozygotC3 females had given all males of tlie typeall femali'S 
ladkolor, 

Several typical families of eacdi spxKiies were exliihit«Mh 

Mr. W. P. Pychaft, P.Z.B.,rea.d, a. jiaporon the Traclieophone 
Fasseres,” which lie descrilied as a, group diflering from all tlu^ 
remaining Passeres in the formation of the syiinx, wlddi was 
tracheal—instead of tiiu;I:ieod)ronchial—and poevdiar among 
syringes of tlie traclieal type in tlie d(n\dopment of a cartila." 
giiious pillar for the insertion of the intrinsic muscles. Tin's 
group was divisible into three sections: (a) having holorlnna! 
nares and a single-notched sternum, {h) witli sclii/Airliirial iwires 
and a single-notched sternum, and (c) with holorhinnl nares arnl a 
cloubly-notche<l vsternum, 

fte proposed to make the Traclieophone Passeros oiU 3 of four 
gmit divisions of the Passeiiue stem. The most primitive of the 
divisions "would contain tlie Enryln'inidm, Cotingida?, and Phik- 
pitta. The second would be represtjuted l>y tlie Trachecvphtuur, 
the third by the Tyramiidai and Pittida*, and the fourth by the 
rest of the Passei*es, 

A paper by Messrs. OnDFiKim Thomas, P.R.B., and llARimn 
Bohwann, F-Z.B., was read, giving an account of a- collection of 
Mammals made liy M,.i“..0. IT. B. Grant at Knysna, and presemted 
to the National Museum by M'r, (1 1), liudd. The col!ec:d;ion 
consisted of about 150 specimens, belonging to III species or 
stibspecies, of which the most noticcaldo was lituhrs Golden 
Mole {AmUysomm corrim), the description of which liad already 
been kirl before the Bociety., 

A new .generic name, Nototmgm, was applied to the Gryslmk, 
which,differed\„from, the other ,m^embers of IkqMmrm by its 
possession ^of .supplementary hoofs.,' ' 

A''^communi'cation'^;'fjfomv.Prof. 3 ashfo^^ Dean 'Contained an: 
'account of'the habite;:;pf vhhe ’ Auiltraliany^^^ Wm*aUdm 

/ors^«n) as observed .by 'the'Sdbi;#y% 
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Tlio next Moetitig of the Society for Bcioutific Business will 
T)C hcUl on Tuesday, the Gth March, 190(5, at Imlf-pa-st Eight 
o\do<;k P.M., wlieu the following connniinications will ])e made:— 

B Mr, Cl A. BonnENfUcit, F.llS."~-Ifonrth Contribution to 
the Ixhthyology of La.ke Tanganyika,, lieporb on the Collection 
Fi.slu‘s imule ]>y Mr. W. A. Onnniugton during the Third 
Tjiugnnyikii Expedition, 1904 4)5. 

12. j )r. W. 4k Calman, E.Z.S.—Zoological Results of the Third 
4h.uga.nyika Expedition eoTulucted hy Mr. W. A. Gumungton, 
1904 Ob. R(‘|)ort ou tlie Macriirous Crustacea. 

b, Mr. Edoaii a, Bmitu:, E.Z.B.—Zoological Results of the 
Ihird T\\,ngh,nyika Expedition conducted t)y Mr. W. A. Cun- 
nington, 1904-05. Report on the Mollusca. 

4, Mr, R. Eiukpateick, E.Z.B.—Zoological Results of the 
Third Tanganyika Expedition conducted by Mr. W. A. Cun- 
nington, 1904—05, Report on the Porifera, with Notes on 
Bpecies from the Nile and Zambesi. 

5. Mr. F. E, Beddatid, F.R.S.—Zoological Results of tlie 
Tliird Ta.nganyika Expedition conducted by Mr. *W. A. Cuii- 
ningtoB, 1904-05, Report on the Oligoclueta. 


44ie following Papers have been received:— 

1. Mr. Peecv I. Lathy, F.Z.S.—On Three new Forms of 
Buttcudly of the Genus IleUconius, 

2. Ml*. Guy A. K. MARSHALii, F.Z.S,—A Monograph of the 
Coleoptera of the Genus Aciohms. 

3. Ml*. 0, Tate Regan, F.Z.S.—The Freshwater Fishes of the 
Island of Triiurhul, ’based on the Collection, and Notes and 
Blujtclies, made by Mr. Lechmore Guppy, jun. 

4. Prof. J. Arthur Thomson and Mr. W, I), Henderson.— The 
Marine Ihunm of Zan/dbar and British East Afolca from Collections 
niadij l>y Cyril Crossland in the Years 1901-02. Alcyonaria. 

5. Dr. J, F, Gkmmill.— Cyclopia in Osseous Fishes. 

(h I);r. J, F. Gembjuu. —Notes on Bupernmnerary Eyes, Local 
Deficimicy and ReduplicaTion of the Notochord in Trout EinbryoB. 


Comniunications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, 

''''kt'IlANOYBiLS quare,London,^ '"'-C' 

27/A iWnww*//, 1906. 





No. 28. 


ABBTRAOT OF THE PROCEEDINGS 


OK Tllli 


ZOOLOGICAL SOCIETY OF LONDON.* 


Marcli 6tli, 1906. 


On ARLES S. Tomes, Esq., .F.li.B., 'VitR'i-Presideut, 
in the Chair, 


Mil ('0 A. Boulenoeu, .F.E.S., V.F.Z.B., oxliibited a specimen 
of Hand goliath^ obtained by Mr. G. L. Bates at Efiilen in South 
Cainei*t)oiL 1.1iis frog ineastired 10 inches from snout to ventaaid 
was mncdi larger than a,ny frog hitherto known. 

IVI'r. R, SnELKOEB, M!.A., rea,<l a note on Hying 

smikes, and made tlie following remarksThe power of “ Hying’’ 
has lieen recorded })y natives to he possessed hy three species of 
snakes in Borneo, viz. Ohrgsopeha omata, 0. chrymcMora (Opis- 
thoglyplia.), and JJmidraphis plctus (Aglyplia). All tliree species 
have the ventral scales with a. suttiro or lunge-line on eaeli side; 
ly imams of a muscular contraction these scales can be drawn 
in\cards, so that the wiiole ventral surface of tlie snake becomes 
qiritcumimave and the sna.ke itself maybe compared to a rod of 
bamboo bisected longitudinally. By experiments on <7. arnata it 
was mmi tlhib the snake when falling from a haiglit descended 
not in writhing coils, but with the body held stiff and rigid, and 
tha t tim lino of tlie fall was at an angle to a straight line from the 
point of dt'i|:)artnro to tlio ground. It is liigiily probable that 
the concave ventral,surface of the snake Iielpe to buoy it up 
in its fall; it can readily bo shown that a longitudinally bisected 
rod of bamboo falls more slowly'than an nndi'vided rod of ecpial 
waiglit, 


* This Abatraot is published by the Society at 3 ICauovor Squai^e, I/oncloa, 
W., on the Tuesday following, the date of Meeting to which it refers. It will 
" be isa.ued, free of extra'Charge, to all .Fellows who subscribe to the Publications, 
along With the';*'Proce©dings^';;\'butifc:may be obtained on the clay of publication 
at the 'price, of 'if.de^red, sent post-free for the ..suni.of 

per '.annum, payable in'adran , ■ 
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A. series of l^(‘[)ortiK on the Zooloj<^’ien.l li(\siilt.s of i,he 
Tiiogariyikn, Ex|M-'(lii,ion coirlnetefl In "Mr. ‘\V, A. (kiiiiiiii/vinti in 

] W,*IS 

11ie 1?,Import. fli<i .KIsIm's ^vas l>y Mr. (I* A. (kMn.rxoFJO P.lv.S., 
who staied thah ilio eollcH iou ronsisiial of oOOs|H'eiui(a!S r<'i\'!ahle 
tt) H4 «pt‘ries, 28 ol wliicli wta-o junv. 

Of Crustiieea,, roporfed upon lay j )r. W. T. (Almax, isi at id i l ion 
in tiie ivwo s]KK*itvs alreaily known from Jjakt^ I’anpinyika, nt> 
fc 3 Wor than ten speeiineiiK of new aptadt's ladoii^ittg to ili<‘ 
htinily Atyidie, iiududin/j;’ the rcpi*eK(‘utativas of new jt»'ent‘ia, 
were oT)tained. From La.ktss Nyasa, and A'it'foria. Nyanza only a, 
single spetdes was g'ob, tlie witl<‘ly-disfrihniied (htrufiiia alhiiicfb 
{C, }njckU), Tlu^ ahstauva of Ihis common, spta*it‘s IVom i.in^ 
gatheiings made in 4’anganyika- eiujdaisised ilie isolaietl (diai'utdei* 
of the Macruran Farina, of that lake. All Mi<3 spetvies haiiid in 
Taiigaiiyika, and all but one of the giMitaa, wa‘re peculiar to tlna laktx 
There was no gronml for regaiding t]n‘ Maernia, of 1’a.ngany ika< as 
ha.ving a,i)y speehilly ‘*ma,rin(‘. ” altinities. The oi:hi‘r UHanlnM'W of 
the gron])vS to vvliieli iluy heloagetl, ih(‘ genus /V/Zo/zun/ and ihe 
family Atyitke, ^v(atudia,ra.(dx‘idsti(‘ally aial all but exclusive]}' Fresh ¬ 
water animaJs, 

TliG eolleetieu of Mollusca, report'd upon by Mr. EnoAU A, 
BatiTH, I.H.O., contained (‘xa-niplesurf 22 sp(‘(d,es, one of whieli w'as 
new. 

Mr. E. Kqikpatrick reported on the Freslnvatei* Hponges 
obtained froiri La-kes A^ictoiia, E'ya.nza., IhiigMiiyika, and N}'asM,. 
The collection eomprised. eleven speei,m(U!s r(3prc*st*n! iiig ti\e 
species, one from Tanganyika, b(Mb,\g now to seiem^e, two oldim’s 
from Tanga.nyika {SpoiujiUa moorei Evans and Ak imfipfHf/ika’ 
Evans) lia,\’ing already been recoi*det1 from iJiat loi'idity. Bnial! 
specimens of a f(,mrtli sp<3ci(,3S, \d//. Kpoad’dla imrinrl llowerbardc, 
■were obtained from the Yit.doria. ’Nya.nr.a, a.mi a. fairly la.rgt^ 
specimen of a. tiftli, viz, tdpoupilla himriafa Wrdiuer, was eolleci.tMl 
i,n a swamp liortlering La,ke Nyasa,. 

Included in Mr, K.irkpa,triekks report, were tlesi.s'iptioiis of two 
new species and a neav va,riet/y of ifreshwater Kpoug'es, bast.'d o,{i 
material obtairicd from tlie AVliite Nilm 

, Tbo Oligoclante Woimis were j‘eport(',t(l upon by Al’r. lb 11 
Bebdard, F.E.B, Tiiey comprised examples of hair :n(.av sptadcrs, 

Mr, ,E. T,' GtiKTium exhibited ami made immirks on the 
M'edusio of the genus' lAmnomida obtaimal during tiicj Expcr 
d.ition. , A 
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Tho next Meeting of tlio Society for ySeicntiflc Business will 
be lu^ld oil Tuesday, the 20tli March, at liaif-past Eight 

o’clock wlien the following eoiuniuuicafioiis will l)o iiiade :— 

E Mr. G_A. Iv. M'aiisu-Alu, F./j.H.—A. Mouogva.pli of the 
LVilooptera- f)f tJic (hanis 

2. Df. n Axs tlAuow, F.lt.S.'--A (Jontiihution to the Study of 
Evoluiiou IwisiMl upon the Mexica-n Species of fJne/)}iidopkoms. 

d. Ml*. PiCHOV j. E.X.S.—On Tliree iiga? Focius of 

ihdteidly of the (leiuis I/eltanuffs. 


The following Papers ]ia\'e licen received :— 

1. M;r. C. Tate 'itEOAN, F.Z.B.—The Ih'eshwater Fishes of the 
Islaiid of 'l.Vinidad, liasinl on the Collection, and Notes and 
Sk'etches, iua,do ])y iVlr. Lcclnnero Guppy, Jun. 

2, Prof. J. Airrnua 1'nuMsox a,nd IVli*. W. I). Hexbeeson. — Tlie 
M arino Ihuina. of Zanzibar ami Britisli East Africa fi'oiu Collections 
luaih^ by Cyril Crossla.nd in the Years 11)01-2. Alcyonaria. 

d* Dr. J. F. (Ihmmill.™ Cly<*lopia, in Osseous Fishes. 

4. Dr. J. F. GiiMMiLij.- - Notes on Siqiernuinerary Eyes, Local 
I )olicicncy a.Tul Iloduplicuitiou of the Notochord in Trout Embryos, 


Conimunieai;h.>ns intended for the Bcientiilc Meetings of the 
ZoonoGiCAL SooiETV OF LoNDON sliould be uddreKSsed to 

]>. ClIALMEES MiTCHELL, Secretarfj. 

d 1:,[AN0VEU BqUAltE, LoNDOX, W, 

Id/A JicreA, 1900. 
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AB«THAOT OF THE PROCEEDINGS 

oi'' Tim 

ZOOLOfilCAL SOCIETY OE LONDON* 

IKarcIi 30th, 1906. 

.in t/lie Chair, 


SiaiRETARY read a. report on the additions that had ])eeii 
humI(‘ t,(» i.ljo 8o(H*otv’s Mena-i^erie during the month of February 
l!K)d. 

The Hkcrktaky exhibited a paper cutting representing the 
print of the fore foot of a huge wild Indian Elephant, which 
iuul Ix^on taken from, an impression left in the soil, by Mr. 0. A, 
Hherring, l.)(3puty Commissioner at Almora, India. The circum- 
torence of the print was OG inches. 

'Ihe HEOitKrAiiY also exliibited, on helmlf of Mr. John Bowes, 
Jf.Z.8,, a tooth of the Mammoth from the sand in the estuary of 
the East Bwalo, about three miles west of Herne Bay. 

M'r. Oldfielh Thomas, F,Z,B., exhibited a Brown Beai' 

from tlu;} Bhan States, which appeared to represent a new form 
<}f tlio J, ardos group. It was diagnosed as follows:— 

IJesus AECrroS SHANOEUM, Bubsp. xu 

Most nearly allied to If, fA yeao&nsis Lyd., but smaller and with 
mucdi sliorttn*, broader teeth, 

.Ihmal Icmgtli of skull 295 m.m»; last upper premolar I7x 15, 

,//«&, Slian Btatos, 

Type, ’Mida, B,M. No. 'Eeceivecl in oxchange from 

the Ofdciitta'Museum,'to whom it had been'presented by'the late 
M'r. Rtitledge, ' 

* Tills Abstract, is published by ,the 'Society at 3 IlauoYer Square, Iiondon, 
W., on the Tuesday following the .date, of Meeting to which it refers. It^w'ill 
be issued, free of extra 'Charge, tO''all Fellows' who subscribe to the'' Publications, 
aiottg w'ith the ‘'ProoeediugsD but it ,J»ay be obtained on t'he day of p.ubli,cation 
at''thb'pfioe of ' or. If desired, sent post-free for the sum d Bix 

ahuum:,! payable 




18 


Mr. R. E. ex]ii]>it(Ml, n,u<l xmuh nMim/i’ks <-»y, 

wpcriDieiis illustautiiig anoii,inlx<?s ami va,i*ia<loius iti tlu'^ of* 

aiiiiiials. 

Dr. WAi;rKix Tvovd, oxliifalaM'i, and inndt* roniarks upon, 

a. sucoiul ^(‘rio.s of la:ut'or!i-srul(‘S of sia'Uous of ilio akin. iVoiii ila,^ 
palma.r jiikI plaivku' surl'aoos of Ma-ininals. 

'Dr. 0. (k Selk^ima^^n^, Die Ht>cu‘ty\s Pa-Uio1ogi.sfi„ i'laul a- pa[H*r 
wliicli conta.inud, in talnilato*! {orin, iilio <*aiises of doaihs 1-1 aii 
had ocrniTod amongst tho inainin!,ds a.nd birds in i]»o MunagiU'io 
(luring tln^. year Ibiirn 

A comraimication from Mr, Dnv A. K. MAusiiAun, ,,F.Z.K., 
contained (lescriptions of the species of ilio (.foh'opterons genus 
The gtmiis compriscMl 41 spindes, of wliieli \v('re 
described as ,now iy Mr. ]\Tai*sha,],l. 

Dr. Hans (Dvdow, F.E.S., F.Z.8., rea.d a paper (mtifkal “ A 
Contribution to the Btudy of E\a)lvition bn,s(»d upon i-hti MtaKlc'an 
Hpo’^cies of ChiBmi(lO'j)hormJ^ Tlie main object of tlu^ paper was to 
trace the correlation of certain varia-tiions nxlu])iUM] by iin( lizards 
of this genus, and tlie eiivironinental, bionomic. conditions, d'o do 
this a revision of the numerous species of the geuus iiad iH.aui 
necessary, most of tlie ample material for which had lieeu (‘olledr’d 
hy the author himself. Especial atitention had 1;o be paid to mi 
exliaustive study of the surprisingiy great varinliiilty of (audnin 
characters, in particular the changes of the c(doiir |)fd,tern and 
tlm s(iutellation of tlie collar and of the limbs. !riie distribution 
of the many races, into whiidi some of the. s|KHd(‘s semmul to have 
recently dltiereiitiateil tliemsclves, was likewise followiMl up in 
detail. 


d'lie next Meeting of the Socucty foi* Siiimtific Business will 
be ludd on Tuesday, tlu^ lOth April, IIKK), at half past Eigbi, 
o’clock r.M., when the f(dl(>wing C()inuiunjcati<,His will he made: 

1 . Mr. (j. Ta'I’B JiltoAN', F.Z.B.' •'d'he Frtsshwa,i-er .Dishes of l<b('i 
Island of Trinida,d, based on the Collection, and N'ot-es and 
Bkotehes, made by Mr. Lechmere tln{)[y, jnn. 

2. Prof. J, Au/i'injii Tif,<>MSuN and ,Mr. W. ,1). IlmN.onRsoN.- Dfho 

Marino Fauna of Zanzibar and .British .,Ka.st Afrhsi from Collide* 
tions made by Cyril Gross!a.nd in tlie Years 11)01. 2. Alcyonarim 

3. Dr. J. F. GEMMinn.--Oyelopia in Oss(,a,>us Fislies. 

4. Dr. J, Obmmill,—N otes (ju Bupei'niimerary Eyes, Dm‘a! 

Deficiemy and Reduidication of tlHnNokKdaaxlln Tiriut Etiduyns, 
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T1h‘ fi^lovvin^' Pa|ier.s ]‘.a,vn Ihmmi mviv^Hl:- — 

1. 1 \I>, l)jaHqKL!> Thomas, P.li.K.- On MiUiima'ls oolledusl in 
SiHilli wrsi AHst.ralin foi^ Mr. W. E. Balslioii, 

2. Mr. F. Bkddaiu), F.'ll.H. ■■■■ Uoniriimilons to tha K!ioW“ 
(sf the Vnstailar and it(‘.spii*a,tiory Bystsans in tiu.ddpliidia, 

atid i.o flu^ AHaloHiy of tlu' <,hMir.ra. Ihfi a.ii(l (^oraUm. 

d. Mr. J. N'. irAiAiHUT, Zoedogiaal lUssiilts of tlie Third, 
da.h^'aiiyika, ICNjurlitiiai eoudii{d»o<| by Mr, 'W, A, Chninington, 
1904 ilh. Iir|>ort on //jfdraehiulw 


iJoimm!ui(*}itions iuOandod for the Scientific Meetings of the 
ZooHouic'AL So(jin'iA' OK London shonld l>e addi'osseil to 

P. CHALMEEB MITCHELL, ^^ecre 4 an/. 

;j 11 AKOVKll BQffAItn, Londox, W, 

Milk JA/rrA, 1906. 
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AlWTUAdT OF THE PROCEEDINGS 

OK TUB 

ZOOLOflTC.VL SOCIETY OF LONDON;>= 

April loth, 1906. 


IIeiibhrt Duuc'e, Esq., F.L.S., Vice-President, in tlie Cliaii'. 


M*r. F* E. Bedoard, F.E.S., exliibited a. partially dissected 
Rpeennen of the Bcincoid Lizard, Tmchfsmmis riujosit^s^ to sliow 
the existence in tliat spe.eies of abdomiiml ribs. 

Mj% ;R. I. .PococsK, exhibited the skull of a, Horse 

showing pre-orbitai pits. 

M‘;r. 0, l\4'rE li,E{UNr, }3.A.., F.Z.B., read a paper dealing with 
the Fresliwatior ^Fishes of the Island of Trinidad, chieEy based on a 
collection made by Mr. Lechmere Guppy, Jim., and presented by 
him tt) the Pritish Museinn. Tiie collection was accompanied by 
naiiural history notes and by a series of beautifully expedited 
water-colour drawings. Foid.y species of Fresli water Fishes were 
now known from the island; these were enumerated in the paper 
and four of tliem described as new to science. 

The SEmiETARY read a communication from Prof, J. Aethur 
Thomson and, Air. W. 1 ). Hen.I);euson, 'which contained an account 
of th(^ collection of Alcyonarians made by Mr. Cyril Orossland at 
Zanzil)ar in 1901 ^-02. 'Bpecimens of sixty-five species or varieties 
wort:) contiiincH,! in the collection, of whicli twenty-seven w^ere 
described as new, 

A, papev fi'otn Dr, J, P. Gemmiul treirted of Cyclopia in Osseous 
Fishes, as observed by him’ in seveml advanced,Trout'embryos. 
A, detailed mjcount of the'{,ma.tomy of the specimens' wm given ,and 
a> compariaorr made with, Cyclopia ih', Maninials. The author’s; 
viewsdvere also put forward: .regarding the .mode of origiii of this 
'coiMlition in Ifkhes.' " 


* Tlsis Atefcowt is."..|mblM.h©d 'by'’;fchi';^O0iety'a(s 8 Ftmovcr Square, boadoii. 
W„ un the Fueeda? following the Hatis of 'Motjting to which it refers. It will 
bo iB^ucd, free of oxira charge, to all who sub.'Wnribe to (he Publications, 

along witli ilio * Proccerliuga’; but ifcmay b«5 Obtained on the day of publication 
nt th« pHc0 of sdosjipW,/po^iitdVceFor th$ sum of 

per annuw, payable m 





A .second paper hy J)r, Oimi'T.iir4 <‘OHiaitKM| descrijiiitins of cjisor; 
of HtipeniTinierary eyes, and local ilidieiemy jind rcHluplicatloii tsf 
the not<Kslior<l, in Trouh ei»d»ryos, 

A eoinniiuiicJitJun tVoie 'Mi\ Pki(.(!V L IjAtiiv, P.Z.S., ('oidniiied 
diwriptions of tliret^ new V!i,n’ei.ies of l>utdei*llies ef ili(‘ yeim.'^ 

IleUooH ius. 


The next Meetiai»‘of tlic Hoeiefy for Hi'icniilie Ihisiness will 
be held on Tu(?sday, tlje Lst May, llHHb at luilF pHs\> Ih.i^hi i»Vlucl; 
F.M., when tilie following* eonnnimicMtioiis will made : 

1. The Hon. WAi/rEii lloTusoiunnAM.Ih, h.K.S. Athlitionai 
Kotes on Authro]H>i<l Apes, with exhibition ,s[HH*iuuais, 

2, Mr. O'fjDFiELU Thomas, 'hbi Maiunuils col¬ 

lected in 8oiitlnw(sst Anstralui by Mr. W, Ih Halstoii* 

h M'r. H. J. ErnvKs, E.Z.B.,jiud Hir Hnoitrn; Hamcson, 

Bt., F.Z.B,On the Lepidc^ptora. collcetial (luring tiln* recent; 
E.xpedition in 


The following Papers have been rc'cadved if- 


i,.-> 

,/ •O''' 


1. Ml'. F. E. Heddabj), F.R.S..Oontributions i;.() ihp‘Ktiovv- 

Mge of the Viismilar and ReKpimtory SystieinH in the OpirKtiit. 
and to the Aiintoiny of tlio (> 0110111 . Boa and (JnmUim. 


2. Mn d. N. Hamibbt.—Z oological Eowilte of the 'riiinl 
Tanganyika E.ipedition conducted liy Mi'. W, A, (Itmningtoii, 
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